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GEOLOGY AND GROUND-WATER RESOURCES OF
THE PRESTONSBURG QUADRANGLE, KENTUCKY

By William E. Price, Jr.

ABSTRACT

The Prestonsburg quadrangle has an area of 60 square miles in the northem part of
Floyd County, in the Eastem Kentucky Coal Field, Two industries, and probably all rural
families, depend on ground water for part of their water supply. Two public water supplies
are obtained from surface water,

Most wells in the area yield from 1 to 10 gpm (gallons per minute). Most shallow wells
yield fresh water, but those drilled in certain areas may yield salty water. Well waters
average 57°F in temperature, Shallow dug wells show a wider seasonal range of temper-
ature than drilled wells.

Most wells in the Breathitt formation of Pennsylvanian age and in the valley alluvium of
Quaternary age yield fresh water. Wells penetrating the Lee formation and other rocks
older than the Dreathitt formation, with one known exception in the Lee formation, have
yielded only salty water.

The Breathitt formation consistsmainly of sandstones, shales, and coal seams; and all
yield water, Almost all drilled wells obtain water from the Breathitt formation, as it crops
out in most of the area; however, it is concealed by alluvium along the Levisa Fork of the
Big Sandy River and its tributaries, All the wells inventoried in the Breathitt formation
were reported adequate for domestic use, but probably none would be adequate for large
public or industrial supplies. The highest yielding wells obtain water from vertical and
horizontal joints, which are most common in sandstone. Waters from the Breathitt forma-
tion differ greatly in chemical composition, but in most places they are suitable for do-
mestic, stock, and certain industrial uses. Waters range from soft to hard, and all contain
undesirable amounts of iron. Wells yielding salty water from the Breathitt formation are
present throughout the area. Salty water at shallow depths is particularly troublesome to
well owners in Auxier and in the valley of Middle Creek west of Prestonsburg,

Quatemary alluvium in the area consists mostly of clay, silt, and fine sand, although
some medium to coarse sand and gravel are present. In most places dug wells in the al-
luvium supply enough water for domestic use, bat they may fail during times of drought.
The waters are generally softer than those from the Breathitt formation butmay contain either
greater or smaller amounts of iron. Water from the alluvium is suitable for domesticor
stock use,

INTRODUCTION

SCOPE AND PURPOSE OF INVESTIGATION

The importance of ground water as a natural resource has been
recognized now by the public. The growth of cities, rapid industrial
expansion, use of supplemental irrigation, and modernization of
homes have increased the demand on existing ground-water supplies

1
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INTRODUCTION 3

and have encouraged the development of new supplies. Because of
the need for more information on the ground-water resources of
the State, the Agricultural and Industrial Development Board of
Kentucky and the United States Geological Survey established a
cooperative program of ground-water investigations.

For convenience in making ground-water investigations Kentucky
has been divided into five regions: EasternCoal Field, Blue Grass
Region, Mississippian Plateau, Western Coal Field, and Jackson
Purchase. The boundaries of these regions, shown in figure 1, do
not follow geologic divisions exactlybut are made to coincide with
county lines.

The purpose of the studies in the Prestonsburg quadrangle and
the Paintsville area was to get detailed information on the occur-
rence, quantity, and quality of ground water in small areas typical
of the Eastern Coal Field. This information will be of value not
only to the people within the small areas studied but will serve as
abasis for further ground-water investigations in the Eastern Coal
Field.

The results of the study in the Paintsville area have been de-
scribedinanearlier report (Baker, 1955),

Figure 1 shows the zreas in Kentucky where ground-water re-
ports have already been made and areas where workis in progress.
The ground-water investigations are under the general direction
of A. N. Sayre, chief of the Ground Water Branch of the U. S.
Geological Survey. Work in Kentucky is under the management of
M. I. Rorabaugh, district engineer, Louisville. Fieldwork was
done under the supervisionof E. H. Walker, geologist, Louisville,
Ky., and the report was written under the supervision of G. E.
Hendrickson, geologist, Louisville, Ky. Tests of rock samples
were made under the guidance of A. I. Johnson, chief, Lincoln
Hydrologic Laboratory, Lincoln, Nebr. Chemical analyses were
made under the guidance of W, L., Lamar, district chemist,
Quality of Water Branch, U. S. Geological Survey, Columbus, Ohio.

WELL-NUMBERING SYSTEM

Well, springs, and water-yielding coal mines inventoried by the
U. S. Geological Survey in Kentucky are numbered according to a
grid system of meridians 5 minutes apart and parallels 5 minutes
apart. Numbers consistof three parts: the first four digits are the
degrees and minutes of the meridianat the east side of the 5-minute
quadrangle, the second four digits are the degrees and minutes of

the parallel at the south side of the 5-minute quadrangle, and the
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third is the number assigned to the well, spring, or coal mine as
each is inventoried. Thus, well 8245-3740-1 in the sketch (fig. 2)
is the first well inventoried in the 5-minute quadrangle west of
longitude 82°45' W. and north of latitude 37°40' N. The next well
inventoried in that 5-minute quadrangle would be designated 8245~
3740-2, and so on.

570 4352l°55' 82°50' 923%51'450
PRESTONSBURG
QUADRANGLE
8245-3740-66
8250-3745-1 o
(o]
8245-3740-1
(o]
37°40' 37°40'
8245-3735-1
o)
[0)
8245-3735-1
37°35" 37°35
82°55' 82°50" 82°45'

Figure 2. —Sketch showing well-numbering system,
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METHODS OF STUDY

Fieldwork in the Prestonsburg quadrangle was begun in August
1950 and was completed in December 1952. The areal geology
and the near-surface rock structure were mapped. Detailed
information or lithology was obtained from two measured
sections and from sample cuttings from several wells. Records
of 157 deep gas, oil, and test wells were examined to determine
the nature of the subsurface formations and their water-bearing
properties; records of core holes and bridge-pier excavations
provided additional information. An inventory was made of all
drilled wells and some dug wells, springs, and coal mines yielding
water. The inventory included 281 wells, springs, and mines. The
location of these is shown on plate 1. The water levels of 8 obser-
vation wells were measured by a steel tape every 2 weeks. Re-
cording gages made acontinuous record of water-levelfluctuations
in 3 other wells. Transmissibility tests provided information on
potential well yields. Sixty-one samples of water were collected
for chemical analysis., Water temperatures were measured bi-
weekly in 5 wells. -
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GEOGRAPHY
LOCATION AND EXTENT OF AREA

The Prestonsburg quadrangle is in eastern Kentucky and lies
between longitudes 82°45' and 82°52'30'" W. and between latitudes
37°37'30" and 37°45' N. (fig. 1); its area is 60 square miles. In-
cluded in the quadrangle is a part of northern Floyd County and a
wedge-shaped strip, 6 miles long and from Y% to 2 miles wide, of
southern Johnson County. Prestonsburg, the county seat of Floyd
County, lies in the east-central part of the quadrangle where Middle
Creek and Abbott Creek join the Levisa Fork of the Big Sandy River.
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TOPOGRAPHY AND DRAINAGE

The topography of the Prestonsburg quadrangle is typical of the
maturely dissected unglaciated Allegheny Plateau. The irregular
surface has narrow winding ridges and deep steep-sided valleys.
Most of the higher ridges are about 1, 200 to 1, 300 feet in altitude
and represent the remnants of an old plateau surface., Virtually,
the only flat land is in vafley floors, which lie 600 feet to 700 feet
above mean sea level, Altitudes range from 580 feet in the valley
of the Levisa Forkat East Point to more than 1,450 feet on a hill-
top 2 miles northeast of Prestonsburg.

The Prestonsburg quadrangle is drained by the Levisa Fork of
the Big Sandy River and the fork’s major tributaries, some of
which are Bull Creek, Middle Creek, Abbott Creek, Little Paint
Creek, and Johns Creek. The Levisa Fork flows northward along
the eastern portion of the area and merges with the Tug Forkat
Louisa, Ky., to form the Big Sandy River, a tributary to the Ohio
River. Many small forks and branches emptying into the creeks of
the area complete the dendritic drainage pattern.

CLIMATE

Records of nearby Weather Bureau stations indicate that the
Prestonsburg quadrangle has a moderate, humid climate. The
Weather Bureau has maintained precipitation gages at Dewey Dam,
about 6 air-line miles northeast of Prestonsburg, since 1951; at
Allen, about 5 air-line miles southeast of Prestonsburg, since
1940; and at Paintsville, about 10 air-line miles north of Prestons~
burg, since 1933. Monthly temperatures have been recorded at
Pikeville, about 19 air-line miles southeast of Prestonsburg, since
1936.

The average annual precipitation of 45. 31 inches, recorded at
Paintsville, is fairly well distributed throughout the year. The
precipitation has varied from a minimum of 33.47 inches in 1941
to a maximum of 63.11 inches in 1950, October and November,
which have average precipitations of 1,98 and 2. 74 inches, re-
spectively, are the two driest months of the year, July, the wettest
month of the year, has an average of 4.89 inches of rainfall.

The average annual temperature at Pikeville is 57,8°F. The
lowest temperature recorded was -5°F in January 1940 (and in two
unrecorded months in 1900 and 1936), and the highest was 104°F
in July 1952, The average length of the growing season is 175 days;
the last killing frost occurs about April 25, and the first about
October 15,
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DEVELOPMENT

Prestonsburg has a population of 3, 585 (1950 census) and is the
largest town in the area. Smaller communities are East Point,
Auxier, Bonanza, Myrtle, Dotson, and Watergap.

The region is served by a railway and surfaced roads. The
Chesapeake & Ohio Railway Co. supplies regular passenger and
freight service north and south along the valley of the Levisa Fork.
A branch line runs southwestward from Prestonsburg to serve the
Princess Elkhorn Coal Co. at David, Ky. Hard-surfaced roads in
the areaare U, S, Highway 23 which leads north to Paintsville and
south to Pikeville and Kentucky Highway 114 which leads west to
Salyersville. Gravel roads serve the small communities of Auxier,
Bonanza, and Watergap. Barges once transported suppliesalong
the Big Sandy River from Catlettsburg to Pikeville, but develop-
ment of the railroad and improvement of roads made water trans-
portation uneconomical.

Farming is on a subsistence basis, as cultivation is restricted
to the valleys and the more gentle hillside slopes. Corn is the
leading crop, and hay (alfalfa is the major variety) is second in
importance. Other products are potatoes, small grains, and sor-
ghum. Cattle are the principal livestock; but horses, hogs, sheep,
poultry, and bees are also raised.

In addition to soil, natural resources of the area are tim-
ber, coal, gas, oil, claystone, sandstone, and water. Timber,
predominantly second- and third-growth hardwoods, covers most
hills. Small mills saw timber cut in this area and surrounding
areas., Several coal seams have been mined, the most important
of which is the Elkhorn No. 3 (Van Lear) coal. Production has
declined over the years, and now only a little truck mining is
carried on. The region is part of the Big Sandy gas field, and at
least 170 gas, oil, and test wells have been drilled. Formations
ranging in age from Silurian to Pennsylvanian produce gas, but
most of the oil and gashas come from the Maxon sand (of drillers)
of Mississippian age andthe Erownshale (of drillers) of Devonian
age. An oil well northeast of Prestonsburg is reported to produce
6 barrels of oil aday from the Mississippian Big Lime (of drillers).
Claystones of possible commercial importance are still undevel-
oped. Many small sandstone quarries have been opened up and the
crushed sandstone used in road construction. None of these quarries
are operating now.

Public and industrial water supplies are obtained mainly from
streams; most domestic water supplies are obtained from wells.
The city of Prestonsburg pumps water from the Levisa Fork, and
during 1951 distributed an estimated 74 million gallons to about
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3,625 people. The average usage was 56 gpd(gallons per day) per
person. In 1951, 59 million gallons was pumped for domestic use,
more than 3 million gallons was pumped for industrial and com-
merical use, and an estimated 12 million gallons was used for
public purposes or lost through leakage and waste. Auxier.is
supplied with untreated water from the Levisa Fork by a privately
owned company. During 1951, 5.5 million gallons was pumped to
supply an estimated 210 people. Drinking and cooking water is
carried from a public-supply well near the Chesapeake & Ohio
Railway Co. depot. Families not supplied with river water obtain
water from privately owned wells. The Inland Gas Corp. pressure
station on the Bob Fitzpatrick Branch of Middle Creek uses an
estimated 1. 8 million gallons of water per year for cooling. Water
piped down from the branch is used about 103 months of each
year. During the rest of the time, when the branch fails to supply
enough water, a well is used. The Columbia Fuel Corp, pressure
station near Watergap pumps at least 1.7 million gallons of water
per year for cooling. Water is pumped from Bull Creek about 10
months each year. When the creek fails to supply enough water,
wells are used. Individual domestic supplies are from ground
water, augmented in afew placesby rainwater stored in cisterns.
Stock water is obtained mostly from streams, but in some places
it is taken from wells and springs.

GEOLOGY
AREAL GEOLOGY

The Breathitt formation of Carboniferous (Pennsylvanian) age
and alluvium of Quaternary age are exposed in the Prestonsburg
quadrangle. The Breathitt formation crops out in the uplands and
constitutes about 90 percent of the land area. The alluvium fills
valleys cut in the Breathitt formation and forms a dendritic pattern
in the quadrangle. The largest exposures of alluvium are in the
valley of the Levisa Fork in the northeast and north-central parts
of the area. Plate 2 shows the areal distribution of these two
formations.

GEOLOGIC HISTORY

The following description of the geologic history of the Penn-
sylvanian Breathitt formation and the Quaternary alluvium is based
on the published works of McFarlan (1943) and Wanless (1939,
19486).

During Pennsylvanian time, streams flowing from the north or
northeast deposited large quantities of sands, silts, and clays over
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a large area including what is now the Prestonsburg quadrangle.
The areawas a deltaplain fronting a sea, and had lakes, marshes,
lagoons, and shifting channels for the discharge of the streams.
Variations inclimate, movements of the earth’s crust, or changes
in the environment of deposition (such as might be caused in the
Mississippi River delta of today by the shift of river discharge from
one subdelta to another), caused alternate deposition of masses of
sands, clays, and silts. Luxuriant growths of trees and climbing
lianas in the low swampy areas developed thick accumulations of
organic matter. Small changes in sea level caused the invasion of
sea water and the formation of limy material and marine muds.
The sediments hardened sometime after their deposition. The
sands became sandstones, the clays and silts became claystones
and siltstones, and the thick accumulations of organic matter be-
came coal beds. The marine limes and muds formed limestones
and shales. Possibly rocks younger than Pennsylvanian and older
than Quaternary were also deposited; if so, they were removed
subsequently.

At the close of the Pennsylvanian period the area was uplifted,
and erosion reduced it to a gently rolling plain not far above sea
level. Renewed uplift raised the plain to a height well above sea
level. Erosion then lowered the plain to the altitude of the present
hilltops and cut the present valleys.

Toward the end of the Quaternary period, during the ice age, the
Levisa Fork andits tributaries flowed on bedrock, at lower eleva-
tions than their present channels. As the glacier covering mostof
Ohio receded, melt water heavilyloaded with sand and gravel built
up the alluvium in the Ohio River valley, ponding tributaries enter-
ing the river from the south. Thus, the Levisa Fork and its trib-
utariesfilled their valleys with the typically fine-grained sediments
supplied by their drainage areas. After alluviation of the Ohio
River valley ceased, the Ohio River and its tributaries cut down
through the alluvium. Thus the present low water level in the
Levisa Fork, in most places in the Prestonsburg quadrangle is 40
to 45 feet below the top of the valley fill,

GROUND WATER
SOURCE

Ground water, the water from beneath the surface that supplies
wells and springs, is derived almost entirely from local precip-
itation in the form of rain or snow. Part of the water that falls as
rain or snow runs off directly over the land surface to streams;
part of it percolates downward into the soil where it is stored and
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whence it is later transpired by plants or evaporated. The water
that escapes runoff, transpiration, and evaporation perecolates
downward through the soil and underlying strata until it reaches
the water table, where it joins the body of ground water in the
zone of saturation.

Some idea of the quantities of water discharged by stream runoff,
evaporation, and transpirationin the Prestonsburg quadrangle may
be gained from streamflow records at Paintsville and from pre-
cipitation records in the Levisa Fork drainage basin. Records
from 1934 to 1951 show that about 44. 6 inches of precipitatfon fall
in an average year; and 15.3 inches of the precipitation is dis-
charged by streams. This includes water that has reached the
ground-water reservoirs and has been discharged by seepage into
the streams. Inthe average year the remainder of the precipitation,
29. 3inches, is discharged by evaporationand transpiration. Figure
3 shows the amount of precipitation discharged by runoff and by
evapotranspiration during each year from 1934 to 1951, In general,
the amount of water discharged by runoff each year varies more
than does the amount of water discharged by evapotranspiration.
The quantity of water gained or lost through changes in ground-

100
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water storage is divided between evapotranspiration and runoff,
butitis smallinrelationto the total quantities of evapotranspiration
and runoff. Probably the variations in evapotranspiration shown
in figure 3 would be smaller if more precipitation stations with
longer records were present in the Levisa Fork drainage basin.

OCCURRENCE

The rocks that form the outer crust of the earth are generally
not solid throughout, but containnumerous open spaces. The prop-
erties of the open spaces control the amount of water that can be
stored in the spaces, and the rates at which the water can be re-
plenished and yielded to wells and springs. Open spaces between
particles of gravel, sand, silt, and clay are called primary open-
ingsbecause they were formed when the sediments were deposited.
Fractures, such as joints, in therocks are called secondary open-
ings because they were formed after the loose materials were
wholly or partly consolidated.

The amount of water that can be stored in any rock depends upon
the volume of open spacesin the rock—that is, the porosity of the
rock. Porosity is expressed as the percentage of the total volume
of the rock that is occupied by open spaces. Some factors con-
trolling the porosity of sedimentary rocks are (1) the shape of the
grains making up the rock, (2) how thoroughly these grains have
been sorted, (3) the cementation and compaction of the rock since
its deposition, and (4) the presence of joints and other fractures
in the rock.

1. Grains forming sedimentary rocks differ considerably in
shape. Microscopic examinationof particles fromboth consolidated
and unconsolidated sediments in the Prestonsburg quadrangle shows
that most of the grains are angular and subangular in shape. In
many cases the porosity of a deposit isincreased by the irregular
angular shapes of its particles.

2. How well the particles of a rock have been sorted has an im-
portant effect on the porosity of the rock. The grains ofa well-
sorted sediment are all about the same size, whereas the grains
of a poorly sorted sediment are of many different sizes. Poorly
sorted deposits storeless water thanwell-sorted deposits because
inpoorly sorted deposits small grains fill the spaces between large
grains, thus reducing the amount of open space. Mechanical anal-
yses of samples of alluvium from the Prestonsburg quadrangle
and microscopic study of sandstones from the Breathitt formation
elsewhere indicate that the sorting of most sediments in the
Prestonsburg quadrangle ranges from fair to good.
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3. Cementation and compaction reduce the porosity of a rock.
The percentage of cementing material in the rocks of the Prestons-
burg quadrangle differs greatly from place to place, but they all
have been well compacted since deposition. The alluvium, on the
other hand, contains little or nocement and is probably not as well
compacted.

4. Rocks of the area contain vertical and horizontal joints.
Probably the joints store smaller quantities of water than do pore
spaces between rock grains.

The capacityof arock tohold water is determined by its porosity,
but its capacity to yield water is determined by its permeability.
The permeability of a rock is its capacity for transmitting water,
and it is defined as the amount of water, in gallons per day, that
will flow through a cross-sectional area of 1 square foot under a
hydraulic gradient of 100 percent (loss of 1 foot in head for each
foot the water travels) at a temperature of 60°F. The field coef-
ficient of permeability can be defined as the number of gallons of
water a day that percolates, at the prevailing temperature of the
ground water, through each mile of the water-bearing bed under
investigation (measured at right angles to the direction of flow)
for each foot of thickness of the bed and for each foot per mile of
hydraulic gradient. The field coefficient of permeability multiplied
by the thickness of the saturated part of the water-bearing bed in
feet gives the coefficient of transmissibility in gallons per day per
foot. Rocks that will not transmit water are said to be imperme-
able. Some depositsin the Prestonsburg quadrangle, such as well-
sorted silts or siltstones and clays or claystones, have a high
porosity, but because of the minute size of the pores will transmit
water only very slowly, if at all. Other deposits in the area, such
as well-sorted sands or sandstones containinglarger openings that
communicate more or less freely with one another, will transmit
water more readily.

Part of the water in any deposit is not available to wells because
it is held against the force of gravity by the cohesion of the water
itself and by its adhesion to the walls of the pores. The ratioof
the volume of water that a rock will yield by gravity, after being
saturated, to its own volume is known as the specific yield of the
rock. The ratio of the volume of water that a rock will retain
against gravity, after being saturated, to its own volume is known
as the specific retentionof the rock. Together these two quantities
add up to the porosity. As most of the sediments in the Prestons-
burg quadrangle are fine grained, the quantity of water they will
yield by gravity from primary pore spaces is only a small fraction
of the quantity of water stored in the rocks.
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The water table is the upper surface of the zone of saturation in
ordinary porous rock. The water table is not a plane surface but
slopes from areas of recharge to areas of discharge. The water
table does not remain stationary but fluctuates in response to
additions to or withdrawals from water in storage. Ground water
occurs under water-table conditions rather than artesian conditions
in most places in the Prestonsburg quadrangle.

Artesian or confined conditions exist where the upper limit of
the zone of saturation is determined by an overlying impermeable
bed. Water enters the aquifer at its outcrop and percolates slowly
downward to the water table and thenlaterally in the water-bearing
bed beneath the overlying confining bed. Down the dip from the
outcrop area the water exerts pressure against the confining bed,
so that when a well is drilled through the confining bed the pressure
is released, and the water rises above the zone of saturation. In
some places in the Prestonsburg quadrangle water is found under
local artesian conditions.

MOVEMENT

Practically all ground water suitable for ordinary uses moves
through the ground from a place of intake or recharge to a place
of outlet or discharge. The rate of movement differs considerably
from one area to another, but velocities of a few tens to a few
hundreds of feet a year probably are most common under natural
conditions,

RECHARGE

Recharge is the addition of water to the underground reservoir.
Formations in the Prestonsburg quadrangle are recharged directly
by precipitation, by influent seepage from streams, or by perco-
lation of water from adjacent formations.

Recharge by precipitationinvolves three steps: infiltrationof the
water into the soil zone, downward movement of the water through
an underlying zone of aeration, and addition of the wateér to the
zone of saturation. Because nearly all plants draw their water
from the soil zone, and because water must pass through this zone
before it recharges the ground-water reservoir, less water reaches
the zone of saturation in the Prestonsburg quadrangle during the
summer when plants are growing than during the winter when plants
are dormant.
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A stream, when above water-table level during times of flood,
supplies water to the underground reservoir, if the material be-
tween the stream channel and the water table is sufficiently per-
meable to let water percolate from the stream. Much of this water
percolatesback into the stream rather quicklyafter its level falls.

If two formations are adjacent, the water from one may per-
colate into the other. For instance, where joints in the Breathitt
formation are in contact with the alluvium, and water enters the
joints some place above the alluvium, water may percolate into
the alluvium from the joints, Probably most of the discharge of
ground water from the Breathitt formation occurs in this way.

DISCHARGE

Ground-water discharge is the release of water directly from
the zone of saturation or from the overlying capillary fringe, in
which water is held above the water table against the force of
gravity by molecular attraction. Discharge takes place through
evaporation and transpiration, seepage into streams, percolation
of water from one formation into another, and withdrawal of water
from wells.

Small quantities of ground water are dischargedby transpiration
and evaporationin the Prestonsburg quadrangle. Plants transpire
ground water where the zone of saturation or the capillary fringe
is within the reach of plant roots. Both transpiration and evapo-
rationof ground water takes place where the water table is shallow,
such as along the banks of streams or in swampy areas. Byfar
the greatest part of the water in the Prestonsburg quadrangle that
is transpired or evaporated is soil moisture rather than ground
water.

Most ground water in the area is discharged to streams, partly
through springs but mostlyas seepage from the alluvium. During
times of drought streamflowis maintained almost entirely by
natural discharge from the ground-water reservoir.

If two units, such as the Breathitt formation and the alluvium,
are connected, then water may be discharged from the one having
the greater hydraulic head. Except in time of flood, water is dis-
charged from the Breathitt formation to the alluvium and thence
to the streams.

The amount of water drawn from wells is very small compared
to that disposed of through natural discharge.
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RECOVERY

Ground water is recovered from wells penetrating the zone of
saturation, from springs developed at the outcrop of an aquifer,
or from coal mines.

Most wells in the Prestonsburg quadrangle are dug or drilled,
but one bored well was inventoried. Most dug wells are shallow
and obtain their water from silts, sands, and gravel in the valley
alluvium; some penetrate weathered bedrockof the Breathitt for-
mation, Most dugwells are constructed with hand tools and walled
with rock. If in digging a well little or no water is encountered in
the mantle of weathered bedrock or in the alluvium, a hole may be
drilled in the rock bottom with a hand drill. One well inventoried
was dug through solid rock by using blasting powder.

Drilled wells are gradually replacing dug wells because drilled
wells give a more dependable water supply and are less subject to
pollution. Drilled wells are constructed with a cable-tool rig
mounted on a truck. Usually, the driller, after having penetrated
the overburden, drives his casing a foot or two into the rock and
then continues to drill until the first adequate supply of water is
struck. Sometimes where water of poor quality is struck at a rel-
atively shallow depth, the driller cases off the poor water and then
drills deeper to obtain a water supply of better quality. Drilled
wells are rarely finished in alluvium. Drillers in the area do not
screen wells, and it has been found by experience that open-end
drilled wells in alluvium fill up with sand, thus reducing the yield
and effective depth of the well. The owners of two wells drilled in
alluvium poured gravel into the bottoms of the wells to prevent the
sand from heaving up, but their attempts were only partly
successful.

Water is drawn from wells by a variety of means. Most dug
wells are equipped with a bucket, although pumps are used in some.
Of the drilled wells inventoried, 40 percent were equipped with
hand bailers, the most common way of drawing water; and 10 per-
cent were equipped with hand-operated lift pumps. Jet pumps, the
most popular type of power pump, were used on 29 percent of the
drilled wells; and 5 percentof the drilled wells were equipped with
power-operated lift pumps, The remainder of the wells had no
equipment for drawing water. Many of the wells in this group are
filledin or do nothave potable water. Thus, 41 percent of the used
drilled wells in the area have power pumps. Motors on the lift
and jet pumps range from 4 to 13 horsepower, and  horsepower
motors are the most common.
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Table 1.,— Chemical analyses of water from wells, springs,
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and mines in the Prestonsbutg quadrangle, Kentucky

Bicarbonate: a, total acidity as H,SO,, 560 ppm,
b, total acidity as HySO,, 1,661 ppm,

million. For location of wells, see plate 1]
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Table 1,—— Chemical analyses of water from wells, springs, and

Depth Tem-| Sil- Manga-| Cal- Magne-
Well of | Geologic Date of [pera-| ica | Iron | nese [cium sium
ellno. | well unit collection [ture {(SiO;)| (F€) | (Mn) |[(Ca) (Mg)
(feet) (°F)
Springs

8245-3735-62 |iveeees
63

reathitt..{July 11, 1952
veedo.... |July 14, 1952

8250-3735-19 |.....o0 |Alluvium. [Feb, 15, 1951
g e do....|Feb. 15, 1952
Coal
8245-3735-64c]....... cathitt..[Dec.14, 1950| 40| 60 . [233 | 8.9 224 177
8245-3740-164).ccci0u Louoondo.,. July 2, 1952 62 9.2 .35) .00 19, 17

Most springs in the Breathitt formation are utilized by construc-
ting a retaining wall of rock or brick and piping the water to the
house by gravity. Many springs in the alluvium are utilized for
domestic or stock use by digging a small gathering pit beneath the
point of issuance. At one home water issuing from a small coal
mine is used. The entrance to the mine is sealed up and water
accumulating behind the retaining wall is piped down to the house
by gravity.

CHEMICAL CHARACTER

All naturalwaters contain dissolved mineral matter from the
rocks and soils with which they have come in contact. Withthe
exception of connate water (water trapped in the rocks when they
were deposited, and not yet flushed out), the quantity of dissolved
mineral matter present depends primarily on the type of rock or
soils through which the water has passed, the length of time of
contact, and the pressure and temperature conditions involved. In
addition to these natural factors, there are others connected with
human activities, such as drainage from coal mines and leakage
from oil and gas wells.

Chemical analyses of water indicate whether water is suitable
for specific purposes, and, if it is not suitable, they determine
the type of treatment needed to make the water satisfactory. Anal-
yses of water from 31 wells, 4 springs, and 2 coal mines in the
Prestonsburg quadrangle are shown in table 1. Included also in
the table are the results of a chloride analysis of 24 additional
samples, All partial and comprehensive analyses, except those
of acid spring and mine waters, are plotted as bar diagrams on
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mines in the Prestonsburg quadrangle, Kentucky—Continued

Hardness s [Specifi]
CaCQy con-
duct-~
So- |Potas-| Bicar- .. |Flu- | Ni-| Dis- Car- l:::x_- ance
dium | sium | bonate S(usl(.f)a;e Cl;éoim)de oride [trate |solved| Totalbon-| bon- at?ji-c PH
™Na) | (K) |@COy) . (F) |(Noy)| sol ate | gpe | (M
mhos)
Springs
a0 1,570 7.0 LO0] .2].ceune.| 900 weeees }2,750 12,8
b0 2,750 5.0 11y .2 1,090 vesess 4,060 (2.6
30 14 1.4 .0] 1.3 26 veeens | 379 L.uee
21 20 .9 .1 8 25 cessee 794.....
Coal mines
321 1.7 0 2,030 85 .6} 1.712,930{1,290] 0 {1,29043,410 |2.80
13)%2.7 70 88 16 L1 L7 194] 119) 59 600 313 |7.3

plate 1. Constituents commonly found in ground water, and their
significance in the use of the water, are shown in table 2.

The quantity reported as dissolved solids (the residue on evapo-
ration) consists mainly of dissolved minerals. Some organic matter
and water of crystallization may be included. Water containing
less than 500 ppm of dissolved solidsis satisfactory for most uses.
Water containing more than 1, 000 ppm of dissolved solids may re-
quire costly treatment before it can be made suitable for most do-
mestic and industrial uses. Dissolved solids in 11 water samples
from the Prestonsburg quadrangle ranged from 173 to 2, 930 ppm.
Eight samples containedless than 500 ppm of dissolved solids, and
3 samples contained more than 1,000 ppm. Some of the samples
for which chloride only was determined obviously had dissolved-
solids contents inexcess of 2,930 ppm (table 1).

Hardness is caused predominantly by compounds of calcium and
magnesium, Aluminum, iron, manganese, and free acid also cause
hardness, but they are present in quantities too small to be im-
portant. Hardness isexpressed as the quantity of calcium carbon-
ate that is chemically equivalent to all the hardness-causing con-
stituents. The hardness caused by bicarbonate or carbonate of
calcium and magnesium is called carbonate hardness; the balance
of the hardness of the water is called noncarbonate hardness. Water
having ahardnessof 60 ppmor lessis soft andtreatment is seldom
needed. Water havingahardnessfrom61 to 120 ppm is moderately
hard, but this much hardness does not interfere seriously with the
use of the water for many purposes. Waters having a hardness
from 121 to 200 ppm are considered hard, and their kardness will
be noticeable in the home. Such waters will be unsatisfactory,
without softening, for certainindustrial processes, Waters having
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Table 2.—Chemical constituents commonly found in ground water!

Constituent

Source

Significance

Silica (Si0z)

Siliceous minerals present in
essentially all formations.

Forms hard scale in pipes and boilers, In-
hibits deterioration of zeolite-type water
softeners,

Iron (Fe)

The common jron-bearing
minerals present in most
formations.

Oxidizes to a reddish-brown sediment, More
than about 0. 3 ppm stains laundry and
utensils reddish brown, is objectionable
for food processing, beverages, Larger
quantities impart taste, and favor the
growth of iron bacteria.

Manganese (Mn)

Manganese -bearing minerals,

Rarer than iron; in general has same objec~
tionable features; brown to black stain.

Calcium (Ca) and
magnesium (Mg)

Minerals that form limestone
and dolomite and occur in
some amount in almost all
formations. Gypsum also a
common source of calcium,

ICause most of the hardness and scale-forming
properties of water, soap consuming.

Sodium (Na) and
potassium (K)

Feldspars and other common
minerals; ancient brines, sea
water; industrial brines and
sewage,

In large amounts may give salty taste; ob-
jectionable for specialized industrial water
uses,

Bicarbonate (HCOy)
and carbonate

(COy)

Action of carbon dioxide in
water on carbonate minerals,

In combination with calcium and magnesium
forms carbonate hardness which decom-
poses in boiling water with attendant for-
mation of scale and release of corrosive
carbon dioxide gas.

Sulfate (SOy)

Gypsum, iron sulfides, and
other rarer minerals; com-
mon in waters from coal-

industrial wastes,

mining operations and many|

ulfates of calcium and magnesium form
hard scale.

Chloride (C1)

Found in small to large
amounts in all soils and
rocks; natural and artificial
brines, sea water, sewage.

In large enough amounts may give salty
taste; objectionable for various specialized
industrial uses of water.

Fluoride (F)

Various minerals of wide~
spread occwrrence, in mi-
nute amounts,

In water consumed by children, about 1,5
ppm and more may cause mottling of the
enamel of teeth, butup to 1,0 ppm seemsto
reduce decay of teeth,

Nitrate (NOy)

[Decayed organic matter, sew-
age, nitrate fertilizers, ni-
trates in soil.

Values higher than the local average may
suggest pollution, There is evidence that
more than about 45 ppm NO; may cause
infant cyanosis (“blue baby”), sometimes
fatal; waters of high nitrate content
should not be used for baby feeding.

California State Water Pollution Control Board, 1952, Water quality criteria: Sacramento,
Calif,,Pub. 3, 512 p,

a hardness above 200 ppm may be considered very hard. At many
places very hard waters are usedin the home; but without softening
they are not satisfactory for most domestic uses. Softening would
be required for many industrial uses of the water,
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The specific conductance of water measures its ability to conduct
electricity. It varies with the intensity of ionization and the con-
centration of minerals in solution and with the temperature. Var-
iations in specific conductance show changes in the concentrations
of dissolved minerals in waters. Values of specific conductance
are expressed as micromhos at 25° C and range from 79. 4 to 42,400
micromhos in 37 samples of water collected in the Prestonsburg
quadrangle.

‘The hydrogen-ion concentration, expressed as the logarithm of
its reciprocal, or pH, indicates the relative acidity or alkalinity
of water. Water having a pH of 7.0 is neutral. Some alkaline
waters have a pHhigher than 8. 0, and some waters containing free
mineral acids have values less than4.5. Waters in the Prestons-
burg quadrangle have pH values ranging from 2.6 to 7.4. The pH
of a water helps determine the amount and type of treatment, if
any, needed to make the water suitable for industrial and domestic
use.

TEMPERATURE

Ground-water temperatures were measured biweekly in five
observation wells. Water was drawn from the wells in a bailer or
bucket, and the temperature of the water measured by a Fahrenheit
thermometer.
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The average ground-water temperatureis about 57°F, which is
approximately the mean annual air temperature. Water tempera-
tures, measured biweekly, in drilled wells vary from about 54°F
in winter to about59°F in summer; water temperatures in shallow
dug wells vary from about 45°F in winter to about 62°F insummer,
High and low ground-water temperatures lag behind high and low
air temperatures during the year (fig. 4).

GEOLOGIC FORMATIONS AND THEIR WATER-BEARING PROPERTIES

A brief summary of the water-bearing properties of formations
in the Prestonsburg quadrangle is presented in table 3. Because
most rocks older than the Pennington shale have not been satis-
factorily corretated, they are described as beds or “sands” rec-
ognized by drillers. The Pennsylvanian Breathitt formation and
Quaternary alluvium, both of which crop out in the area, contain
freshwater. Withone exception, wells penetrating the Pennsylvam—
anLee formation have encountered salty water. Pre—Pennsylvaman
formations contain either no water or salty water and are therefore
described only briefly.

SILURIAN AND DEVONIAN SYSTEMS

The Big Six sand (of drillers)in Floyd County and other counties
in eastern Kentuckyis a gas-producing sandstone of Silurian age.
The rock is a calcareous sandstone containing quartz grains, and
it yields gas from intergranular pore spaces. This bed yields
brines in other areas and should be included in any exploratory
drilling for brines (McGrain and Thomas, 1951, p. 21). The Big
Six sand ranges from 20 to 118 feet in thickness. It was found at
a depth of 2,948 feet in well 8245-3740-196 north of Prestonsburg
(surface altitude 750 feet).

The Corniferous limestone (of drillers) is a sequence of lime-
stones, dolomitie limestones, dolomite, and some sandstone.
Part of the formation is of Silurian age and part of Devonian age.
The Corniferous was found at a depth of 2,115 feet in well 8245-
3740-192 near Auxier (surface altitude 645 feet). At a depth of
2, 318 feetin this same well the formation yielded about 10 gallons
of water per hour. The Corniferous limestone ranges from 545 to
728 feet in thickness in the Prestonsburg quadrangle. According
to McGrain and Thomas (1951), the small porosity of this forma-
tion south of the Paintsville area lessens the possibility of obtaining
industrial brines, although the Corniferous limestone brines were
the densest found in their investigation.
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The Brown shale (of drillers), believed to be the equivalent of
the Ohio shale of Devonian age, consists of brown and white inter-
bedded shales. A few thin sandy beds are present in places. In
well 8245-3740-196 this formation was found at a depth of 1, 555
feet. The Brown shale ranges from about 430 feet to more than
520 feet in thickness (Thomas, 1951) and is an important gas pro-
ducer in the area. Gas is present in both horizontal and vertical
fractures, but no water has been reported.

MISSISSIPPIAN SYSTEM

The Bereasand (of drillers) is a gritty quartz sandstone ranging
from 10 to 127 feet in thickness and is probably equivalent to the
Berea sandstone of Mississippian age. This formation was found
at adepthof 1, 446 feet in well 8245-3740-196. No water was found
in the wells studied, but the Berea sand is known to contain water
north of Paintsville. Thereis probably water in intergranular pore
spaces (Lafferty, 1949, p. 222),

The Sunbury shale, in many cases logged as the Coffee shale,
is a dark-brown fissile shale 7 to 43 feet thick. This formation
was foundat a depth of 1, 418 feetin well 8245-3740-196, The Sun-
bury shale is not known to contain water.

The formation logged by drillers as the Weir sand is a gas-
producing sandstone of early Mississippian age from 15 to 300 feet
thick. Principally a sandstone, it grades laterally into sandy shale.
The Weir sand was found at a depth of 1, 220 feet in well 8245-3740-
192, This formation contains salt water in Elliott County (McGrain
and Thomas, 1951, p. 11).

The formation logged by drillers as the Big Injun sand, ranging
from 10 to 240 feet in thickness, is a gas-producing sandstone.
The Big Injun sand was found at a depth of 952 feet in well 8245-
3740-189 (surface altitude, 610 feet) west of Prestonsburg. Well
records in the Prestonsburg quadrangle do not report water in the
Big Injun sand, but the formation contains salt water in Ohio and
parts of West Virginia,

The formation loggedby drillers as the Keener sand ranges from
6 to 108 feet in thickness, Although not reported as water bearing
in this area, the Keener sand does contain water in West Virginia
and Ohio (Lafferty, 1949, p. 221). The Keener sand was found at
a depth of 930 feet in well 8245-3740-189,

The Big lime (of drillers) consists ofundifferentiated Mississip-
pian limestones ranging from Warsaw or St. Louis through Ste.
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Genevieve and Renault-Paint Creek inage (McFarlan, 1943, p. 89).
The formation is a light-colored limestone from 38 to 186 feet
thick. The Big lime wasfound ata depth of 1, 320 feet in well 8245-
3740-191 (surface altitude 1,123 feet), in the central part of the
Prestonsburg quadrangle. Water, apparently struck upon entering
a thin bed of sandstone within the limestone sequence, is present
20 feet below the top of the formation in this well. The Big lime
produces gas and oil in this area, probably from crevices.

The formationlogged by drillersin the Prestonsburg quadrangle
as the Pencil Cave shale has a maximum thicknessof 5 feet and is
absent in some places. This formation is probably equivalent to
the Golcondaformation (McFarlan, 1943, p. 89). The shale caves
readily in the form of pencils when drilled. The Pencil Cave shale
was found at a depth of 853 feet in well 8245-3740-194 (surface
altitude 633 feet), south of Auxier. The formation does not contain
water,

The Little lime (of drillers)is equivalent to the Glen Dean lime-
stone (McFarlan, 1943, p. 89) and where present ranges from 2
to 38 feet in thickness. The Little lime was found at a depth of
827 feet in well 8245-3740-194. This formation is not known to
contain water,

The Pennington shale consists of variegated shales, sandstone,
and some limestone, and the formationranges from 34 to 220 feet
inthickness. Thisformationincludes the Maxon sand (of drillers),
an important gas-producing sandstone in the Prestonsburg quad-
rangle. The shale and limestone members of this formationare
not reported to contain water, but the Maxon sand contains salty
water. Well records report yields ranging from 1 gallon per hour
to a “hole full of water.” The yield of a well containing a “hole
full of water” is not known, but is presumably greater than several
gallons per minute. McGrain and Thomas (1951, p. 12-13) give
the results of brine analyses made from wells 8245-3740~170 and
8245-3740-178 penetrating the formation north of Prestonsburg.
The Pennington shale was found in well 8245-3740-207 (surface
altutude 736 feet) at a depth of 781 feet.

PENNSYLVANIAN SYSTEM
LEE FORMATION
STRATIGRAPHY

The Lee conglomerate was named for exposures in Lee County,
Va. (Campbell, 1893). As originally described, the formation
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consists of three beds of massive sandstone or conglomerate sep-
arated by shale and thin sandstones, and it includes from two to
six seams of coal. At Big Stone Gap, Va., the formation has a
maximum thicknessof 1, 530 feet. The thickness decreases to the
northwest. The Geological Survey recognizes the Lee formation as
described by Campbell in 1893, In this report, for convenience,
the Lee formation is defined as usedby Campbell in 1898. Camp-
bell (1898) uses the term Lee formation to describe successions
of rocks 200 to 600 feet thick in the London quadrangle, Kentucky,
and 100 to 300 feet thick in the Richmond quadrangle, Kentucky.
Campbell recognized two members—the Rockcastle conglomerate
lentil, which marks the base of the formation, and the Corbincon-
glomerate lentil, which marks the top of the formation. The Lee
formation in the London and Richmond quadrangles is not exactly
equivalent to the Lee formationof Lee County, Va., but it includes
the Lee formation of Lee County and the lower part of the Norton
formation.

LOCATION AND THICKNESS

The Lee formationis not exposed in the Prestonsburg quadrangle
and is known only from records of gas, oil, and test wells. The
nearest outcrop of the formation is about 5 miles to the north of
the Prestonsburg quadrangle, where ithasbeen brought to the sur-
face by the Paint Creek uplift. East of Myrtle the Lee formation
can be found at a minimum depth of about 260 feet; elsewhere the
top of the formation lies deeper. Altitudesat the top of the forma-
tionrange from 172 to 468 feet above mean sea level and are shown
on plate 2.

The Lee formation in the Prestonsburg quadrangle ranges from
270 to 520 feet in thickness, and averages 365 feet in thickness.
Most thin beds of shale separating the massive sandstones are
from 5 {o 10 feet thick.

CHARACTER

Exposures of the Lee formation, where it crops out along the
Pottsville escarpment and the Pine Mountain fault, represent the
character of the formation where it is concealed by younger rocks
{(Thomas, 1949, p. 168). Where it is exposed the Lee formation
consists of massive, cross-laminated sandstones and conglomer-
ates with shale lentils and a few coal seams. The sandstones are
fine- to coarse-grained, and the tonglomerates consist of white
quartz pebbles in a sandstone matrix. Mostsand grains are angular
and subangular quartz, butafew are mica. The grains are cemented
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with calcium carbonate, siderite, iron oxide, and silicon dioxide.
The sorting, the type of cementing material, and the completeness
of cementation, differ considerably, even within a short distance.

Where the Lee formation is typical in the Prestonsburg quad-
rangle it consists of three massive sandstone members separated
by thin beds of shale. Drillers may log the massive sandstonesas
the First, Second, and Third Salt sands. Well records show as
many as five, and as few as one, thick sandstone beds within the
Lee formation. The number of sandstone units recorded depends
inparton how carefully the original log was kept. In some places,
thin beds of shale separating the sandstones contain coal seams.
Coal and shale may underlie the massive sandstones of the Lee
formation in well 8250-3735-49 east of Dotson. Plate 3 shows the
general character of the Lee formation in the Prestonsburg
quadrangle.

STRUCTURE

Contours on top of the Lee formation show a general dip to the
east at the rate of 20 to 200 feet per mile. (See pl. 2.)

Atitsoutcropthe Lee formationiswell jointed., It isnot known if
the Lee formation contains open joints at depthin the Prestonsburg
quadrangle,

SOURCE AND OCCURRENCE OF WATER

The Lee formation is referred to as the Salt sands (of drillers)
because the first salt water struck while drilling is usually in
these sandstones (Thomas, 1949, p. 168). Most water in the Lee
formation of the Prestonsburg quadrangle is probably not derived
from local precipitation but may be ancient sea water (connate
water) trapped within the sands when the formation was deposited.

Water struck during drilling may be in the First, Second, or
Third Salt sand, where the different sands are recognized. Water
is present in porous and permeable zones of small geographic ex-
tent and irregular distribution. For this reason water may not be
struck immediately when the First Salt sand is encountered, and
water may be found at several horizons in the sandstone sequence.
According to Thomas (1949, p. 171), deposition of cementing ma-
terial, particularly secondary quartz, and—more important—poor
sorting of the sand grains have made most of the Lee formation
tight and relatively impermeabl®. In his study of the London area
Otton (1948) found that most of the wells penetrating the exposed
Lee formation yielded water that came from joints or crevices in
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the sandstones. Probably some of the gas or test wells drilled in
the Prestonsburg quadrangle struck waterin deep joints in the Lee
formation.

Water found in the Lee formationin many places rises up in the
well, so thatdrillersreporta “hole full of water.” In other places
the water may spurtup into the air as highas 50 or 60 feet at inter-
vals, like a geyser. In some wells the rising of water in the hole
may be due to artesian conditions, but in others it is most certainly
the result of gas pressure.

RECHARGE,

With the possible exception of waters entering from below, the
Lee formationcould be recharged only by water from the Breathitt
formation above, or by water moving down from the outcrop area
of the Lee formation to the north. It is not known whether the Lee
formation has been, or could be, recharged by water from the
Breathitt formation. The presenceof freshwater in the Lee forma-
tion, as reported in well §245-3740-198 in the central part of the
area, may indicate recharge of fresh water from the Breathitt for-
mation. Because large quantities of gas and alittle water have been
withdrawn from the Lee formation in some areas, unfilled voids
may exist which possibly have been filled naturally, or could be
filled artificially, with fresh water.

DISCHARGE

Wateris disc.harged from the Lee formationby wells penetrating
the formation. Where wells allow this water toflow freely into the
formations above, contamination of fresh water supplies may re-
sult. Because water in the Lee formation in some places in the
Prestonsburg quadrangle is under enough gas pressure to force
the water to flow at the surface, it is possible that this pressure
could force water from the formation into the outcrop area. How-
ever, because porous zones in the Lee formation are, in most
places, of small areal extent, probably very little water is dis-
charged by this means.

YIELD OF WELLS

Few data are available on the yield of wells penetrating the Lee
formation. Well records show yields ranging from half a bailer
per hour to a “hole full of water.” Inasmuch as 39 out of 67 well

.
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records indicate a “hole full of water, "'wells in the Lee formation
probably have fairly large yields.

CHEMICAL CHARACTER OF THE WATER

Wells penetrating the Lee formation in the Prestonsburg quad-
rangle, except one well, have encountered only salty water. Mc-
Grain and Thomas (1951) report the analyses of brines collected
from the Salt sands (of drillers) in well 8245-3740-166, well 8245-
3740-167, and well 8245-3740-170, all north of Prestonsburg. The
present writer collected a water sample from the Salt sand (of
drillers)in well 8245-3740-171, north of Prestonsburg. The water
from this well contained 17,150 ppm of chloride. A little fresh
water in the Salt sand was found at a depth of 420 feet in well 8245-
3740-198, in the central part of the quadrangle. More water was
struck at 460 and 465 feet in the same well, but the record does
not indicate whether that water was fresh or salty. Although the
Lee formationis knownto containfresh water under cover in some
areas in eastern Kentucky, available evidence indicates that salt
water will be encountered in nearly all wells penetrating the Lee
formation in the Prestonsburg quadrangle.

BREATHITT FORMATION
STRATIGRAPHY

The Breathitt formation was first described by Campbell (1898)
as follows: .

This formation includes all of the Carboniferous rocks lying above the Corbin conglom-
erate, or the top of the Lee formation. It is composed of shale and sandstone with occa-
sional coal seams, but no individual bed is of sufficient importance to be shown as an
independent formation. In the highest hills in the vicinity of London this formation shows
about 550 feet in thickness. It is named from Breathitt County, Kentucky, where the for-
matjon is present in great force.

As no upper boundary has been defined for the Breathitt forma-
tion, it must include rocks of Allegheny age because these rocks
are present in Breathitt County. Rocks of Allegheny age cap high
hills in the eastern part of the Prestonsburg quadrangle. In this
report, all consolidated rocks above the Lee formation are included
in the Breathitt formation.

LOCATION AND THICKNESS

The Breathitt formation crops out over the entire area except
where it is covered by alluvium in the valleys. (See pl. 2.) The
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Siltstones commonly weather to shades of gray and contain con-
spicuous amounts of mica. Some beds of siltstone contain lime-
stone concretions ranging froman inch to several feet in diameter,
and iron nodules are present in some exposures. Many siltstones
are not pure but contain thin streaks or bedsof fine-grained sand-
stone. Siltstones may be either massive or shaly. Many joints are
of the “pencilfracture” type. Gentle slopes are formed on the silt-
stone outcrops because the siltstones are not so resistant to weath-
ering as sandstones.

Claystones are shades of gray and brown on fresh surfaces and
may be micaceous or silty. Nodules of iron oxide are present insome
places, and plantimpressions coated withironoxide or carbon are
common. A claystone exposed along U, S. Highway 23 northeast
of Prestonsburg is believed to represent the marine Magoffin beds
of Morse (1931) and contains abundant pelecypods, brachiopods,
and gastropods., Claystones are weak rocks, weather to a gentle
slope, and in many places are poorly exposed.

Clays exposedin the Prestonsburgquadrangle are the underclays
of coals and therefore may represent ancient soils. Theclaysare
gray in color and are commonly stained orange with iron oxide.
Quite impure, they are sandy, silty, or micaceous, and may con-
tain much macerated plant material.

Limestones are present in the area as concretions or thin beds
that extend short distances, and are commonly dark gray in color.
Concretions occur above coal seams in many places. North of
Prestonsburg, on the Prestonsburg-Auxier road, large limestone
concretions, ranging from 1 to 3 feetin diameter and from 1 to 1}
feet in thickness, are found from 15 to 27 feet above the Elkhorn
No. 3 (Van Lear) coal, Cone-in-cone structure was observed in
limestone concretions on the Granny Fitz Branch of Abbott Creek,
The Magoffin beds of Morse (1931), exposed along Highway 23, on
the north side of a hill north of Prestonsburg, contain a hard
fossiliferous limestone. The limestone is a discontinuous bed 65
feet long and 1 foot thick. Limestone concretions encountered in
drilling are referred to as “kidney rocks” or “kettle bottoms” be-
cause their upper surface is rounded and hard.

Ironstones form a very small fraction of the total thickness of
rocks in the Prestonsburg quadrangle. They weather to shades of
brownandorange. Anironstone 0. 3 foot thick in the Magoffin beds
of Morse, exposed along Highway 23 on the south side of a hill north
of Prestonsburg, contains Spirifers.



34 GEOLOGY AND GROUND WATER, PRESTONSBURG QUADRANGLE, KY.

Coals are gray or black in color. Some coals contain partings
of clayey material. Where the coal crops out many small fractures
break the coal into small blocks.

STRUCTURE

Rocks of the Breathitt formation are gently warped and in the
Prestonsburg quadrangle generally dip to the east. A structure
map of the Van Lear coal (Hauser and Thomas, 1952) shows dips
ranging from about 10 to 100 feet per mile. The western portion
of the quadrangle is part of the Paint Creek uplift (Hudnall and
Browning, 1949).

No major faults are known to traverse the quadrangle. Minor
faults, however, border the back and sides of slump blocks on the
valley walls,

Joints are presentin consolidated rocks of all types. The strike
of joints in the Prestonsburg quadrangle shows some relationship
to the strike of valleys, as shown in plate 2. Dips of joints mea-
sured ranged from 59° to 90° and averaged 83.5°. Many other
joints follow, or are parallel to, bedding planes. Joints megsured
on outcrops range from less than 0.01 inch to 6 inches in width.
The width of joints decreases rapidly as depth increases, and few
joints at any appreciable depth, say 100 feet, would be wider than
0. 01 inch. Joints exposed on outcrops may be as close together as
2 inches. On the other hand, some outcrops show no conspicuous
jointing for a distance of 30 feet. Siltstones, and a few sandstones,
containa type of joint structure known as “pencil fracture.” Where
pencil fractures are developed, the rock breaks at right angles to
the bedding into fragments about the size of short pencils. The
surfaces of some joints approximate a plane, but the surfaces of
other joints, especially large ones, are curved.

OCCURRENCE OF WATER

Water in the Breathitt formation occurs both in joints and in
intergranular pore spaces. Joints supply most of the water im-
mediately usedby wells, but intergranular pore spaces store more
water than joints do and yield water slowly to intersecting joints
and wells. Sandstones, the principal water-bearing beds, contain
water both in joints and intergranular pore spaces. Water in shales
and coal seams is stored chiefly in joints. Water probably is pres-
ent under both artesian and water-table conditions. Perched or
semiperched water bodies are common.
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RELATION TO JOINTS

Evidence that water is present in joint openings in the Breathitt
formation is obtainedfrom reports of owners and drillers, obser-
vation of spring openings, and from permeability and transmissi-
bility tests.

Reports of “streams of water” entering the well suggest that the
water enters the well under pressure from a small opening, such
as a joint. The owners of wells 8245-3735-10, 8245-3735-16, and
8245-3740-55 reported that they could “hear a stream of water
running in the well, ” The owners of wells 8245-3740-61, 8245-3740-
130, 8245-3740-137, 8250-3740-11, and 8250-3735-11 reported
that the water entered, rushed, or gushed into the well “like a
stream. ” The author heard water running into well 8245-3735-5
after the driller struck water; the water sounded as if it were
squirting into the well under high pressure. Well owners and
drillers report looking down into wells, with the aid of mirrors
reflecting sunlight, and seeing streams of water squirt from the
side of the hole.

Drillers report that in many wells the water runs from cracks
or crevices in the rock. Two drillers believed that most of the
cracks penetrated were “flat-lying,” and one driller mentioned
feeling the drilling bit drop as a crevice was penetrated. The
driller of well 8245-3740-14 reported the water came from “a
fissure.” The owner of well 8245-3740-144 reported the water
came from “a crevice” in the rock.

Springs and seeps issue from joints in the Breathitt formation.
Along the Prestonsburg-Auxier road north of Prestonsburg, for
example, seeps issue fromnear-vertical joints or pencil fractures
in siltstone during wet seasons (fig. 5). Spring 8245-3735-62,
southwest of Prestonsburg, issues from a vertical joint in sand-
stone. Nearby seeps issue from joints following bedding planes.

Permeability and transmissibility tests indicate that joints in the
Breathitt formation supply water to wells. Transmissibilities of
aquifers tested in the field ranged from about 10 to 9, 000 gpd per
foot. Horizontal permeabilities of two typical sandstones from the
area were determined by laboratory teststo be 0.00071 and 0.0010
gpd per square foot. As the transmissibility of an aquifer is equal
to its permeability times the saturated thickness of the aquifer,-a
well obtaining water from the intergranular pore spaces of these
sandstones would have to penetrate at least 10, 000 feet of the rock
toyield as muchwater as the weakest well tested. As the perme-
ability of many rocksin the areais probably equal to or less than that
of these sandstones, and the wells tested are less than 100 feet deep,
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itis obvious thatlarger openings suchas joints are supplying water
more freely to wells than are intergranular pore spaces.

The quantity of water stored in joints depends upon the length,
depth, width, and spacing of the joints. No data are available on
the length of joints in the Breathitt formation because exposures
are of very small area. For the same reason, there is little
evidence as to the depthto which joints extend. However, the per-
centage of void space created by any system of joints is small,
Even if the joints are near the surface and quite wide (Meinzer,
1923, p. 9), they store only small quantities of water.

RELATION TO INTERGRANULAR PORE SPACES

Although small amounts of water are stored in joint openings in
the Breathitt formation, most of the water storedisin intergranular
openings. Ringo? collected eight samples of sandstone from the
Breathitt formation at various quarries in eastern Kentucky. He
determined the porosity of these rocks by saturating 1-inch cores
with water, and then calculating the percentage of saturation by
weight. Porosities thus determined ranged from 0. 50 percent to
4.41 percent, indicating a small porosity for these rocks. The
Geological Survey Hydrologic Laboratory at Lincoln, Neb., deter-
mined the porosity of two typical fine-grained sandstones from the
Prestonsburg quadrangle to be 10.9 percent and 10.4 percent,
These samples were of medium porosity. No data are available
onthe porosity of claystones in the area. Although large quantities
of water are storedin pore spaces in the Breathitt formation, these
pore spaces are so small that, except for sandstones, the rocks
yield little or no water. Intergranular pore spaces in sandstones
yield water slowly to intersecting joints and wells.

RELATION TO THE LITHOLOGIC CHARACTER OF THE ROCKS

Water is found in sandstone, shale, and coal but is most likely
to be present in sandstone and coal, in spite of the fact that shale
forms most of the geologic section. Records of 49 gas, oil, and
test wells in the Prestonsburg quadrangle show that 72 percent of
the Breathitt formation is logged as shale or “slate, ” 27 percent
is logged as sandstone, and 1 percent is logged as coal. These
well records note 53 finds of water. Thirty finds of water, or 57
percent, were reported from sandstone; 18, or 34 percent, were
reported from shale or “slate”; and 5, or 9 percent, were reported
from coal seams. Records of 73 water wells and springs in the
Prestonsburg quadrangle indicate that in 30 wells or springs, or

3Ringo, W. P,, Jr., op. cited,
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41 percent, water probably comes from sandstone; in 24, or 33
percent, water probably comes from shale; and in 19, or 26 per-
cent, water probably comes from coal. From the lithologic stand-
point sandstones are the principal water-bearing beds in the
Breathitt formation,

WATER-TABLE AND ARTESIAN CONDITIONS

Water in the Breathitt formation commonly rises above the level
at which it is first struck. For example, the owner of well 8245-
3735-56, in Watergap, reported that water was found at 41 feet,
in sandstone. Depth to water in thiswell was 8. 79 feet, indicating
that the water rose about 32 feet in the well. The driller of well
8245-3740-130, in East Point, found water between 40 and 42 feet,
in siltstone, Depth to water in the well was 10,71 feet. Thus, the
water level rose between29 and 31 feet in the well after water was
struck. In well 8245-3735-5, at the Forks of Middle Creek school,
water was found at 91 feet, apparently at the contact between a silt-
stone and sandstone. The water level in this well rose 54 feet after
water was struck, Waterinwell 8245-3740~16, near Prestonsburg,
which was reported to come from a seam of coal at a depth of about
8 feet, was 1,15 feet below the surface, According to the driller,
the water in this well flowed over the top of the casing when the
coal seam was penetrated. Well 8245-3740-105, in Auxier, was
reported to flow at times. When measured by the author, depth to
water in this well was 0.6 foot. Water in all these wells probably
comes from joints at some depth; when a jointis struck, the water
in the well rises to the same level as that in nearby joints or sat-
urated rocks. Where the water level clearly rises above the zone
of saturation, as in wells 8245-3740-16 and 8245-3740-105, the
water is under pressure, either because it enters the joint system
at a higher level than the well, or because the water is in the pri-
mary pore spaces of a rock overlain by an impermeable bed. If
the latter is true, the well is artesian.

Many different ground-water bodies in the Breathitt formation
are separated from one another by impermeable beds. If just one
body of water existed in the Breathitt formation, the water levels
in wells drilled on hills should be muchfarther below land surface
than the water level in wellsdrilled in the valleys. This is true in
many places, but there are exceptions to the rule, For instance,
the water levels in wells 8245-3740-20 and 8245-3740-21 on a hill
northof Prestonsburg, atanaltitude of over 1,000 feet, sometimes
rise to within1l feet and 1} feet of the surface, respectively. But
thewater levelsin wells 8245-3740-1 and 8245-3740-7 in the valley
below, in Prestonsburg, at an altitude of about 630 feet, rise only
to within 26 feet and 31 feet of the surface. Springs issuing from
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the sides of hills, like 8245-3735-66, indicate the presence of a
perched water body. It is thus evident that water bodies on hills
may not be connected with the bodies of water in rocks underlying
the valleys, and thatthe water bodies on hills are generally perched
or semiperched with respect to those in the valleys.

RECHARGE

Recharge to the Breathitt formation takes place directly from
precipitation, from surface water, and from other formations with
which it is in contact. Only a very small part of the precipitation
that falls in the area of outcrop of the Breathitt formation reaches
the zone of saturation. Some of the water is returned to the atmos-
phere by evaporation and transpiration, some is discharged to
streams as surface runoff, and some is retained by the soil. Water
from streams may recharge the Breathitt formation where the
streams flow over bedrock during a flood stage. The Levisa Fork
probably supplies water to the Breathitt formation where this stream
flows overbare rock near the highway bridge north of Prestonsburg.

The Breathitt formationalso receives water from the Quaternary
alluvium which fills valleys cut in the Breathitt formation. Where
permeable beds or jointsin the Breathitt formation come incontact
with water-bearing alluvium, recharge of the Breathitt formation
from the alluvium may take place when the water level in the valley
alluvium is higher than the water level inthe Breathitt formation.

Water from the underlying Lee formation may recharge the
Breathitt formation through improperly plugged or unplugged gas
wells, or where the casing of these wells has become corroded
enough to admit the passage of water. Thisrechargeisundesirable,
as the Lee formation contains salt water which contaminates fresh
water in the Breathitt formation.

DISCHARGE

Discharge from the Breathitt formation takes place by evaporation
and transpiration, seepage into the Quaternary alluvium, and wells,
springs, and coal mines. Discharge by evaporation occurs where
the water table is at or near the surface, as near seeps and springs.
Plants undoubtedly discharge more water by transpiration than is
lost throughdirect evaporation. Probably most of the water dis-
charged from the Breathitt formation passes through the alluvium
to streams. Springs discharge water from perched water bodies
onhills, or discharge water directly into streams flowing over bed-
rock during low river stages. Some of this spring water is salvaged
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for domestic or stock uses. Although the flow of water from most
coal mines in the area is small, the mines discharge considerable
quantities of water over a long period of time. A small amount of
water is also discharged from the Breathitt formation through
pumped wells,

WATER-LEVEL FLUCTUATIONS

Recharge to the Breathitt formation causes the water level in
wells penetrating the formation to rise. Although precipitation is
fairly well distributed throughout the year, recharge from precip-
itationis greatestduring the winter when lossesby evaporation and
transpiration are small. The accumulative effect of this recharge
reaches its peak in late winter or early spring, when water levels
in wells reach their highest stage. Because rises in stream level
coincide with periods of precipitation, infiltration of river water
into the Breathitt formation is difficult to prove. Plate 4 shows
water levels in observation wells in the Prestonsburg quadrangle
compared with river stage and precipitation.

Discharge from the Breathitt formation causes the water level
in wells penetrating the formation to fall. Dischargeby evaporation
and transpirationis greatest during the growing season, from about
April 25 to about October 15, Also, the months of October and
November have the least precipitation. The combined effect of the
lowering of the water table during the growing season and the less-
ened precipitation toward the end of this period produces a yearly
water-level low during the late summer, fall, or early winter.
Discharge by pumping also causes water levels to drop. The water
level in both the pumpedwell and innearby wells tapping the same
body of water will decline, The amount of decline of water levels
in nearby wells depends upon the character of the aquifer and dis-
tance from the pumped well. Measureable declines in water levels
caused by pumping in this area will probably be very local. When
pumping ceases, the water levelsinboth the pumped well and near-
by wells will probably return to essentially their original static
level.

Fluctuations of water levels in the Prestonsburg quadrangle not
caused by changes in ground-water storage are those due to baro-
metric changes, earthquakes, and railway trains. Well gages re-
cord berometric fluctuation of water levels in wells tapping confined
water inthe Breathitt formation. Changesinatmospheric pressure
are transmitted less freely to a body of confined water than to the
water in the well. Therefore, an increase inatmospheric pressure
causes the water levelin the well to fall, anda decrease in atmos-
pheric pressure causes the water ievel to rise. The ratio of water-



40 GEQOLOGY AND GROUND WATER, PRESTONSBURG QUADRANGLE, KY,

level change to atmospheric-pressure change is called the baro-
metric efficiency of the well and is usually expressed in percent.
The barometric efficiencies of wells 8245-3740-1, 8245-3735-6,
and 8245-3735-2 were roughly 10 percent, 20 percent, and 75 per-
cent, respectively. Barometric changes have a daily cycle of two
highs and two lows and show effects over longer periods of time
as well. A destructive earthquake in southern California caused
the water level in well 8245-3735-2 tofluctuate abruptly 0,056 foot
onJuly 21, 1952, The fluctuationabove and below the general water
level was about equal in magnitude, Passing railway trains com-
press the aquifer tapped by well 8245-3735-6 in the valley of Middle
Creek, causing the water level in the well to fluctuate. When the
unloaded freight train goes up the valley, usually in the afternoon,
little or no effect is noted. When the train returns in the evening,
loaded with coal, the additional weight causes the water level to
rise a maximum of 0,005 foot. The water level returns to its
former position about an hour after the train has passed.

YIELD OF WELLS

Wells penetrating the Breathitt formation in the Prestonsburg
quadrangle differ muchin yield, although most wells probably yield
less than 10 gpm. Domestic wells, which may supply as many as
four or five families, were all reported to yield sufficient quantities
of water, However, two wells, each supplying a commercial es-
tablishment, failed to give enough water.

Reports of well drillers and well owners and measurements of
pumping wells provided information on well yields. Transmissi-
bility and permeability tests indicate the rate at which water moves
through the formation to the well. Factors governing well yields
in this area are the character of the aquifer, type of well, and lo-
cation of the well.

MEASUREMENTS OF YIELD

Most drillers estimate that the average well yields from 5 to 10
gpm and believe that a few exceptional wells may give as much as
100 gpm. Drillers’ estimates are based largely on bailing tests.
The driller rapidly bails the well for a specified period of time,
counting the bailers. Knowing the volume of the bailer, he esti-
mates the well yield in gallons per minute. Bailing tests may be
repeated several times, and between each test the water level in
the well partially recovers. By this means, drillersestimated the
yield of wells 8245-3740-132, 8250-3740-12, and 8245-3740-135 to
be 1 gpm, 14 gpm, and 4 gpm, respectively. The authorobserved
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a driller bail well 8245-3740-163 at the rate of about 17 gpm for
111 minutes. Many gas and test well logs give the yield of water-
bearing strata in bailers per hour. Yields rangefrom 1 bailer per
hour to a “hole full of water. ” Roughestimatesbased on the volume
of water contained in each bailer indicate yields of 1 to 4 gpm for
beds of different lithology.

Discharge measurements of five pumped wells indicated yields
of about 3 to 15 gpm. Well 8245-3735-54 pumps about 3 gpm con-
tinuously during times of low creek water to supply makeup water
for the Columbia Fuel Corp. pressure station on Bull Creek. The
author determined the yield of this well by measuring the time re-
quired to fill a container of known volume and estimated the sus-
tained yield of well 8250-3735-8 at the Inland Gas Corp. pressure
station to be about 10 gpm. Well 8245-3740-103 in Auxier was
reported toyield 6 gpm whentested with a power pump. The owner
of well 8245-3740-71, south of Auxier, pumped his well 6 hours
with a 3-horsepower pump, using a- 3-inch discharge. The well
probably yielded about 10 gpm.

Three recovery tests and one “slug” test were made to deter-
mine the transmissibility of the Breathitt formation.

Recovery tests were made onwell 8245-3740-1 and on well 8245-
3735-2, which was tested twice. Each well was bailed for a
specified length of time. As soon as the bailing stopped, the rising
water level in the well was measured periodically until the water
level had returned to its static condition, or nearly so.

The results were plotted on semilogpaper. Residual heads were
plotted on the arithmetic scale, and the quotients, obtained by
dividing the time elapsed since pumping began by the time elapsed
since pumping stopped, were plotted on the semilog scale. Some
of the test results plotted as curved lines, although theoretically
they should have been straight lines passing through the origin of
the graph. )

Transmissibilities were computed by means of the Theis non-
equilibrium equation (Wenzel, 1942),

2640
T= - logy, t/t'

in which T is the coefficient of transmissibility, Qisthedischarge
of the pumped well in gallons a minute, s is the residual drawdown
in feet, ¢t is the time since pumping began, in any unit, and ¢ is the
time since pumping stopped, in the same unit. Values of s were
corrected for estimated changes in barometric pressure.
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Interpretation of the test results was made difficult by the with-
drawal and recovery of water stored in the well and by possible
changes in storage within the aquifer itself during the test. In
addition, the Theis formula used for computing transmissibility
assumes that the aquifer is (1) infinite in extent, (2) of uniform
thickness, (3) homogeneous, (4) capable of transmitting water with
equal facility in all directions, and (5) that the well penetrates the
entire thickness of the aquifer. The presence of water in joints
and primary porous zones of the Breathitt formation precludes the
probability that all these conditions are met,

The test data from well 8245-3740-1 did not plot as a straight
line and did not pass through the origin. A tangent to that part of
the curve that most nearly approaches a straight line indicates a
transmissibility of about 10. Although this value may not be accu-
rate, it does show thatthe transmissibility of the well is very low.

Two recovery tests were made on well 8245-3735-2, Inthefirst
test the well was bailed at the rate of 1.0 gpm for 62.5 minutes.
In the second test the well was bailed at the rate of 3.59 gpm for
20. 2 minutes. Data from both tests were plotted on a single sheet
of semilog paper, using s/Q as the ordinate and log, ¢t as the
abscissa (fig. 7). The points plotted determineda straight line,
whose slope indicated that the aquifer has a transmissibility of
about 9, 000 gpd per foot.
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Figure 7. —Semilog time-recovery curve of‘well 8245-3735-2 in the Breathitt formation,

An attempt was made at well 8245-3735-6 to conduct a “slug”
test of the type developed by J. G. Ferris, staff engineer, U. S.
Geological Survey, Lansing, Mich. In such a test a known volume
of water is dumped into the well, causing a sudden rise in water
level. The water level in the well is measured periodically as it
declines toward its original position. Because the results of this
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test plotted as a curved line instead of a straight line, they could
not be interpreted quantitatively. However, as the water level in
the well was still about 5 feet above static level 17 minutes after
the water had been poured, the aquifer is either of low transmis-
sibility or the well is clogged.

The recovery tests and “slug” test indicate that wells penetrating
the Breathitt formationprobably range widelyin their transmissi-
bility values.

The permeability, porosity, specific yield, and specific retention
of two samples of typical unweathered sandstones from the Breathitt
formationwere determined. Sample1, collected from an abandoned
quarry near Auxier, was a light-gray fine-grained micaceous
massive sandstone containing thin laminae of carbonaceous ma-
terial. Sample 2, takenfrom a road cut northwest of Prestonsburg,
was medium light gray, but otherwise similar in appearance to
sample 1. Location of the two samples is shown on plate 2. Coef-
ficients of permeability perpendicular to the bedding were 0.00043
for sample 1 and 0. 00038 for sample 2, Coefficients of permeability
parallel to the bedding were 0.00071 for sample 1 and 0,0010for
sample 2. The porosity of sample 1 was 10.9 percent and the po-
rosity of sample 2 was 10. 4 percent. Specific yield and specific
retention could not be determined accurately by the centrifuge
method used because the sandstones were firmly cemented. The
specific yield of 1.1 percent obtained by the centrifuge method for
sample 1is high, and the specific yield of 5.9 percent obtained for
sample 21is unreasonably high. Because specific retention is equal
to the porosity minus specific yield, the 9. 8 percent value for the
specific retentionof sample 1 is low, and the 4, 5 percent value for
sample 2 is much too low. All these tests indicate that if these
two samples are typical of most sandstones in the Prestonsburg
quadrangle then sandstones in the quadrangle will yield only very
small quantities of water very slowly to either intersecting joints
or wells.

FACTORS GOVERNING YIELD

Factors governing the yield of wells in the Breathitt formation
are the number and size of joints intersected by a well and the
number and size of porous zones intersected by a well, These
factors in turn are influenced by the extent and type of aquifer and
by the depth, diameter, and topographic location of the well.

Joint systems and porous zones supplying water to a well are of
finite extent, both horizontally and vertically, and are terminated
by impermeable layers or by intersection with the land surface.
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The yieldof a well will decline when the depressed water level re-
sulting from pumping reaches the limit of a joint system or per-
meable bed. Therefore, the initial yield of a well may not be the
sustained yield of the well.

Sandstones yield more water than other types of rocks in the
Breathitt formation because they have better developed joints and
primary porous zones.

In general, the deeper the well, the greater the yield will be,
because most deep wells encounter more fractures than shallow
ones. However, as joints become fewer in number and tighter as
the depth increases, each increase of yield will generally diminish
with each successive increase of depth.

Wells that have large diameters will yield slightly more water
than wells having small diameters. The speed of water moving
toward a well increases as the well is approached, because the
water is moving through a continuously decreasing cross-sectional
area. The water moves fastest at the edge of the well, where
friction losses reduce the amount of water entering. Therefore,
friction losses are less at the edge of a well of large¢ diameter
than at the edge of awell of small diameter. Increasing the diam-
eter of a well also increases the chances that the well will en-
counter more fractures, although the diameter would have to be
enlarged several times before the chance of hitting more joints
would increase significantly.

In general, the yield of a well shows some relation to .its topo-
graphiclocation. Wells drilled in the valley bottoms are likely to
yvield more water than wells drilled on the sides or tops of hills.
Following are several reasons why this is true.

Where saturated alluvium overlies the Breathitt formation in the
valley bottom, the alluvium may at times contribute water to the
underlying rock.

Valley bottoms receive water directly from precipitation and
from streams. Hills readily shed much water from precipitation
as surface runoff.

Ground water moves toward the valleys where part of it dis-
chargesinto streams by way of the alluvium. Seepage occurs from
upland rock slopes beneath the residual mantle. The more imper-
vious the bedrock, the more readily is water deflected down the
slope along the contact between the mantle and bedrock.
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Wells invalleys generally strike water at a shallower depth than
do wells high on hills. For example, well 8245-3740-17, on a hill
north of Prestonsburg, is reported to be 192 feet deep, and well
8245-3740-137, on ahill west of Auxier, is reported to be 147 feet
deep. Joints encountered at great depths are likely to be fewer in
number and tighter than those at shallow depths. Where water is
found at a shallow depth on a hill, the water body is perched or
semiperched. These water bodies will not supply large quantities
of water because the areal extent of the aquiferis limited by the hill
itself. Asindicated previously, the yieldof any well in the Breathitt
formation is determined by the number, size, and extent of the
openings supplying water. In most of the wells drilled in valleys,
these openings are limited by impermeable beds; in wells drilled
on hills, these openings may be limited not only by impermeable
beds but also by the side of the hill.

Possibly some valleys exist because the rocks have been made
weak by close jointing. Joints facilitate the entrance of ground
water, which promotes chemical decomposition and permits me-
chanical erosion. Thus, the rocks underlying valleys may contain
more *openings through which ground water can move than the
rocks underlying hills. It is not known how important this factor
is in the Prestonsburg quadrangle. Joints measured at several
localities indicate that some relation exists between the strike of
joints and the strike of valleys. The dips and the lithologic char-
acter of the strata are also important in determining the location
and direction of valleys.

CHEMICAL CHARACTER OF THE WATER

Most waters from the Breathitt formation in the Prestonsburg
quadrangle are suitable for domestic use, although they differ much
in chemical character. Iron and chloride are the most undesirable
constituents; waters range from soft to very hard. Most of the
waters canbe classified as calcium magnesiumbicarbonate waters,
sodium bicarbonate waters, sulfate waters, and chloride waters.
Comprehensive and partial analyses were made of 31 samples; 24
other samples were analyzed for chloride content only. Plate 1
shows bar graphs of all water samples analyzedfrom the Breathitt
formation, excluding samples of acid springs and mine waters,

CHEMICAL CONSTITUENTS OF THE WATER

Ten samples from the Breathitt formation were analyzed for
silica content, which ranged from 9.2 ppm in water from mine
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8245-3740-164, north of Prestonsburg, to 60 ppm in the acid highly
mineralized water from mine 8245-~3735-64.

The water from mine 8245-3735-64 was analyzed for aluminum
and was found to contain 74 ppm.

All the ground waters analyzed from the Breathitt formation
contained, for most purposes, undesirable amounts of iron. Well
waters contained 0.29 to 28 ppm of iron, The greatest quantities
of ironwerefoundin acid spring waters, most of whichcame from
coal seams, and in mine waters. These waters contained as much
as 233 ppm of iron. The highironcontentof watersin the Breathitt
formation is due to the solutionof iron-bearing minerals from the
rocks, and (or) the solution of iron from pipes and well casingsby
corrosive waters. When a water containing more than about 0. 3
ppm is exposed to'the air, a red precipitate mayform, and the water
is locally called “red” or “sulfur” water. A sample of this pre-
cipitate, collected from a pipe draining well 8245-3740-16, was
found to be largely iron and aluminum oxide, but predominantly
iron oxide.

Ten samples of water were analyzed for manganese. Seven
samples were found to contain no manganese, whereas three sam-
ples contained 0.04, 8.9, and 12 ppm.

Waters from 8 wells and 2 coal mines were selectively analyzed
for calcium and magnesium. Calcium ranged from 5.6 ppm in the
water from well 8250-3740-8 to 248 ppm in the water from well
8245-3735-42. Magnesium ranged from 2.2 ppm in the water from
well 8250-3740-8t0 177 ppm in the water from mine 8245-3735-64.

Waters from 8 wells and 2 coal mines were selectively analyzed
for sodium and potassium, Sodium rangedfrom 13 ppm in the water
from mine 8245-3740-164 to 558 ppm in the salty water from well
8250-3735-16. Potassium ranged from 0.5 ppm in the water from
well 8245-3740-135 to 22 ppm in the water from well 8250-3735-186.

Waters sampled contained as much as 409 ppm bicarbonate. No
bicarbonate was foundin the highly acid waters from springs 8245-
3735-62, 8245-3735-63, and mine 8245-3735-64, Analyses showed
that 8 samples had less than 100 ppm, 9 samples had 100 to 200
ppm, 9 samples had 200 to 300 ppm, and 2 samples had more than
300 ppm of bicarbonate.

The sulfate content of waters ranged from 0.6 ppm in well 8245-
3740-130 to 2, 750 ppm inspring 8245-3735-63. Waters containing
undesirable amounts of sulfate—thatis, in excess of 250 ppm—were
waters from the two springs, from mine 8245-3735-64, and from



GEOLOGIC FORMATIONS AND THEIR WATER-BEARING PROPERTIES 47

82°52'30"
37+
48’

EXPLANATION

Chioride ppm
O
0-10
1-50
51-250
®
251 - 2000

2001 - 5000

Depth of well
73

72

BONANZA

Abbory

gregs
MYRTLE Crook

LitiTe
ppott /105
A6

A

S /
49,
DOTSON Q

P,

Cresk

&'

§

81 Ny

3

e

37 O
7.

- 8e*52'30"

'Figure 8, — Map of the Prestonsburg quadrangle, Kentucky, showing chloride in waters from
the Breathitt formation,

i

well 8245-3735-42. Probably most watersin the area that are high
in sulfate come from coal seams.

Chloride is anundesirable constituent in some well waters in the
Prestonsburg quadrangle. Water from 18 wells contained more
than 250 ppm of chloride, and the water from 8 other wells not
tested was reported to be salty. The chloride content of samples
from the Breathitt formation ranged from 1.2 ppm in well 8245-
3740-15t0 4, 100 ppm in well 8245-3740-122 west of Auxier. Chlo-
ride was present in 31 samples taken for partial and comprehensive
analyses. Twenty-four additional samples, which were analyzed
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for chloride only, were taken mostly from wells suspected to be
high in chloride. The chloride content of wells may be related to
(1) location of the well, (2) distance from deep gas, oil, and test
wells, (3) depth, altitude, and distance below a key bed, and (4)
time.

1. The relationship of chloride content to location of a well is
difficult to show because neither wells nor samples were scattered
evenly throughout the area. Exceptfor the northwest corner, high-
chloride waters were found in most parts of the Prestonsburg quad-
rangle. (See fig. 8.) In two areas, however, the presence of salty
water is particularly troublesome. These are (a) the Middle Creek
area, southwest of Prestonsburg, and (b) the Auxier area.

a. Water fromfive wells analyzed in the Middle Creek area
contained chloride inamounts ranging from 370 to 3,420 ppm.
One of the wells was reported to obtain its water from a sand-
stone. The water-bearing beds in the other wells are not
known. All these wells penetrate strata below the Elkhorn
No. 3 (Van Lear) coal. The top of the Lee formation lies 350
to 375 feet below the valley bottom in this area. The depth of
the wells ranges from 60 to 126 feet and averages 90 feet. The
highest concentration of chloride was found in the deepest well;
too little informationis available, however, to indicate whether
or not chloride increases with depth in the Breathitt formation.

b. Eightof the thirteenwells sampledin the Auxier area have
chloride contents in excess of 250 ppm. Formation samples
collected by the author, reports of well owners, and logs of
nearby gas-test wells indicate that the principal aquifer under-
lying the town is a bed of sandstone containing salty water.
Waters from wells believed to penetrate this bed contained
from 600 to 4, 050 ppm of chloride. Wellsdrilled on the Auxier
bottom land encounteredthis sandstone at depths ranging from
85 to 100 feet. Most wells in the hilly part of Auxier, south-
west of the Chesapeake & Ohio Railway Co. tracks, obtain
fresh water from strata lying at least 30 feet above the sand-
stone. Wells in the Breathitt formation in the hilly area pen-
etrate a lesser thickness of unconsolidated material thanwells
drilled through the full thickness of alluvium of the Levisa Fork
northeast of the railway tracks, and therefore obtain their water
at shallower depths and higher altitudes. Some reports indicate
that wells 8245-3740-114 and 8245-3740-115, southwest of the
railway tracks, encountered salty water at depths of 114 and
131 feet, respectively. If so, these two wells probably pene-
trated the same bed of sandstone encountered in wells drilled
in the bottom land northeast of the railway tracks.
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2. As the presence of salty water in shallow wells may be
due to contamination by leaking gas, oil, or test wells, an attemp
was made to relate salty water to gas or test wells drilled in the
Prestonsburg quadrangle. Several approaches to the problem were
considered: (a) the opinions of water-well drillers as to the source
of the salty water, (b) the presence of gas in shallow water wells,
(c) the location of shallow wells containing salty water in relation
to the location of gas or test wells, (d) the direction of increase of
the chloride content of shallow wells, and (e) the relation of the
presence of salty water in shallow wells to the numerical concen-
trations of deep gas or test wells,

a. Several welldrillers believed that salty water in shallow
wells came from gas wells because many water wells drilled
near gas wells were salty.

b. The presence of gas in water wellsindicates that a con-
nection exists, or did exist, between the shallow aquifer and
the deeper gas-bearing strata. Gas was reported to have
bubbled up through the water in well 8245-3735-52, south of
Prestonsburg, drilled half a footfrom gas well 8245-3735-108.
The owner of well 8245-3740-25, near East Point, reported
that when a test well was drilled in a nearby cornfield, the
water level in well 8245-3740-25 dropped, and the water in
the well became contaminated with gas. The owner of well
8250-3740-2, near Bonanza, uses both water and gas from his
well. A water sample taken from this well contained 265 ppm
of chloride. Gas was present in well 8245-3740-93, near
Auxier, roughly 100 feet from gas-test well 8245-3740-193,
which was reported to have been heavily shot when drilled.
The owner of this water well reported that gas was struck be-
fore water., When the water level in the well was bailed down,
gas bubbled up through the water. When ignited at the casing
head, the gas burned with a flame 5 feet high., It is evident
that some of the gas in shallow water wells results from the
drilling of nearby gas or test wells.

c. Some shallow water wells containing salty water are near
gas-test wells; other water wells containing salty water are
relatively far from known deep wells. Two samples of water
from well 8245-3735-93, which contained gas, had 840 and
900 ppm of chloride. Well 8245-3735-6, southwest of Pres-
tonsburg, about 145 feet from gas well 8245-3735-88, con-
tained 413 ppm of chloride. On the other hand, well 8250-
3740-2, whose water contains both gas and 265 ppm of chloride,
is 0.8 mile from the nearest known gas or test well, Well
8245-3740-156, whose water contained 945 ppm of chloride,
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is 0.9 mile distant from the nearest known gas or test well,
If wells 8250-3740-2 and 8245-3740-156 are contaminated with
salty water leakingfrom gasor test wells, the water must have
traveled a relatively long distance.

d. If adeep gas or test wellis a source of salt-water contami-
nation, then the chloride content of contaminated shallow wells
shouldincrease as the gas or test well is approached. Analysis
of the problem may be complicated by an increase of chloride
content with depth in wells or changes in chloride content with
differing transmissibilities. In the Auxier area, where many
wells are drilled to about the same depth, the trend of chloride
increase is to the north or west, but there is no definite indi-
cationthat the high chloride content of wellsin the area is due
to contamination from any one gas or test well,

e. If deep gas or test wells are the source of chloride contami-
nation, then in areas where large numbers of gasor test wells
are located more shallow water wells should be salty than in
areas where few deep wells are present. This possible rela-
tionship cannot be shown clearly because the Prestonsburg
quadrangle is small, and both gas and test wells and drilled
water wells are concentrated in the same localities.

3. The chloride content of waters was plotted against depth of
the well, altitude of the bottom of well, and distance below a
key bed (Flkhorn No. 3 coal). Depth of wells and distances
below the key bed increased roughly as the chloride content
of the waters increased, but altitudes of the bottom of wells
decreased more regularly with increase of chloride content.
Waters at higher altitudes, particularly above the local drain-
age level, generally circulate more vigorously than waters at
lower altitudes, so they are less likely to be either connate
waters or heavily contaminated with connate waters.

4. The chloride contentof water from wells in the Breathitt
formation variesfrom time to time, but most variations noted
were not significant. A sample taken from well 8245-3740-163
on July 11, 1952, contained 3, 900 ppm of chloride; a sample
taken from this same well on December 4, 1952, contained
4,050 ppm of chloride. Two samples taken from well 8245-
3740-93 within an hour of each other contained 840 and 900
ppm of chloride. Samples of water from wells 8245-3735-6
and 8245-3740-111 apparently indicate a decrease in chloride
content with time, but salty water from these wells may have
been artificially diluted with fresh water.
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In summary, the presence of salty waters in the Breathitt for-
mationis spotty indistribution. Insome placesinthe Prestonsburg
quadrangle chloride contamination may come from deep gas or test
wells or from salty water wells, Wells drilled to depths below the
drainage levelin areas where shallow waters are knownto be salty
are most likely to encounter water high inchlorides. Wells drilled
to depths above the drainage level are less likely tohave salty water.
If chloride waters in the Breathitt formation do not come from the
Lee formation or older strata, they are, at least in part, connate
waters. But it is unlikely that connate waters could remainfor
long periods of time at depths of 100 feet or less.

The fluoride content of 31 samples analyzed ranged from 0.1 to
1.1 ppm. There were 6 samples that contained no fluoride. The
highest fluoride concentrations, 1.0 and 1.1 ppm, were found in
the acid waters of springs 8245-3740-62 and 8245-3740-63.

Nitrate was found in nearly all the waters analyzed, and ranged
from 0.1 to 45 ppm. There were 2 samples that contained no
nitrate.

Dissolved solids ranged from 173 to 2,930 ppm in 10 samples
analyzed. The high-sulfate waters from well 8245-3735-42 and
mine 8245-3735-64 and the high-chloride water from well 8250~
3735-16 contained more than 1, 000 ppm of dissolved solids. All
other waters analyzed contained less than 500 ppm of dissolved
solids.

CHEMICAL PROPERTIES OF THE WATER

Hardness, specific conductance, and hydrogen-ion concentration
(pH) were determined in waters analyzed from the Breathitt
formation.

Hardness ranged from 23 to 1,290 ppm in 31 samples of water
analyzed, Of the samples analyzed, 8 were soft (60 ppm or less).
These were either only slightly mineralized or contained a small
proportion of calcium and magnesium in relation to sodium and
potassium. There were 9 samples that were moderately hard (61-
120 ppm), 6 hard (121-200 ppm), and 8 very hard (more than 200
ppm). All but 2 of the very hard waters were acid and high in
sulfate or were salty.

Carbonate hardness was differentiated from noncarbonate hard-
ness in 10 of the 31 samples tested. Carbonate hardness is that
amount of calcium and magnesium hardness equivalent to bicar-
bonate; the remaining hardness is called noncarbonate hardness.
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There were 6 samples that had only carbonate hardness, 1 sample
that had only noncarbonate hardness, and 3 samples that contained
both carbonate and noncarbonate hardness. Values of noncarbonate
hardness were especially high in the sulfate waters from mine 8245-
3735-64 and well 8245-3735-42,

The specific conductance of 31 water samples from the Breathitt
formation ranged from 114 micromhos in well 8250-3740-7 south-
east of Mpyrtle to 10,700 micromhos in well 8245-3740-163 in
Auxier. Acid watersfrom springs and mines and salty waters from
wells, such as 8245-3740-163, had the greatest values of specific
conductance.

The hydrogen-ion concentration (pH) of 12 water samples ranged
from 2.6 in spring 8245-3735-63, near Prestonsburg, to 7.4 in
well 8245-3740-132, southwest of East Point. Spring 8245-3735-
62 and coal mine 8245-3735-64 yielded water having pH values of
2.8. Free mineral acid is considered to be present when the pH is
less thanabout 4. 5. The low pH of these 2 samples and the sample
from spring 8245-3735-63 indicates that the waters are acid and
corrosive., The pH values for water from 1 other coal mine and 8
wells, however, were 6.5 or higher.

CLASSIFICATION OF WATERS ACCORDING TO PRINCIPAL CONSTITUENTS

In order to determine whether or notthe water samples could be
placed in groups eachhaving a definite- chemical characteristic,
the water samples were plotted ona chemical diagram. (See fig. 9.)
The percentage of reacting value of each of the four groups of ions
represented on the sides of the diamond-shaped diagram determines
the positionof each water sample within the diamond. The diagram
shows that most watersin the Breathitt formationcan be classified
according to their principal constituents as calcium magnesium
bicarbonate waters, sodium bicarbonate waters, sulfate waters,
and chloride waters.

Water analyses from 49 wells are plotted on the diagram; 27 are
from the Prestonsburg quadrangle, and 22 are from the adjoining
Paintsville area (Baker, 1955). As the Breathitt formation in both
areas is similar, analyses from the Paintsville area can be used
to support conclusions drawn from analyses in the Prestonsburg
quadrangle.

The following paragraphs discuss the relationship of the water
samples in each class to the types of rocks from which they were
derived, to the depths from which they came, to their manner of
origin, and to their location within the quadrangle.
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Figure 9. —Diagram showing chemical character of water in the Breathitt formation,



54 GEOLOGY AND GROUND WATER, PRESTONSBURG QUADRANGLE, KY.

1. Samples of water from 8 wells inthe Prestonsburg quadrangle
are classed as calcium magnesium bicarbonate waters. Of the
samples, 2 were reported tocome from sandstone, 3 from “slate”
or siltstone, and1 from coal. The aquifers from which the 2 other
samples came are not known. Depth of the wells sampled ranges
from 12 to 89 feet and averages 50 feet.

Samples of water from 6 wellsin the Paintsville area are classed
as calcium magnesium bicarbonate waters. One sample may have
come from “slate” and another from coal. The aquifers from which
the other samples came are not known. Depth of the wells sampled
ranges from 36 to 100 feet and averages 72 feet,

Calcium magnesium bicarbonate waters are the most common
type of waters from the Breathitt formation in both areas. Waters
in this group show no definite relation to the lithologic character
of the aquifer, although most apparently come from shale. The
mineral calcite (CaCQ,) is a common cementing material in many
rocks of the two areas and probably contributes most of the calcium
and bicarbonate to the waters. The average depth of the wells was
60 feet. Calcium magnesiumbicarbonate waters show no apparent
relation to locality in the Prestonsburg quadrangle.

2. Samplesof water from 6 wells inthe Prestonsburg quadrangle
are classed as sodium bicarbonate waters. Formation samples,
collected by the author, indicate that the water in well 8245-3740-135
comes from a sandstone, and that the water in well 8245-3735-5
comes from at or near the contactof a sandstone with a siltstone,
Formation samples, collectedby the driller, from well 8245-3740-
130 indicate the water was from a siltstone. One water sample was
reported to come from sandstone, and another from “hard rock”
and coal. The water-bearing bed of 1 sample is not known. Depth
of the wells sampled ranges from 42 to 105 feet and averages 66
feet.

Samples of water from4 wells in the Paintsville quadrangle are
classed as sodium bicarbonate waters. The water from 1 well
comes from sandstone or shale, but the lithologic character of the
other water-bearing beds is not known. The wells range from about
60 to 88 feet in depth and average 72 feet.

The origin of these sodium bicarbonate waters is difficult to de-
termine. No relation to the lithologic character of jthe aquifer is
apparent. The depth of all 10 wells averaged 70 feet. Sodium bi-
carbonate waters in some areas are the result of exchange of cal-
cium and magnesium ions in a calcium magnesium bicarbonate
water for sodium ions as the waters percolate to greater depths in
the formation. Although the sodium bicarbonate waters in the
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Prestonsburg and Paintsville areas are found inwells of a slightly
greater average depth (10 feet deeper) than the calcium magnesium
bicarbonate waters, the difference in depth is too smallto be
significant. There are not enough facts, including the presence
of the minerals needed for base exchange, to prove whether these
sodium bicarbonate waters are the result of base exchange. Sodium
bicarbonate waters show no relationto locality inthe Prestonsburg
quadrangle.

3. Three samples of well waters, 2 samples from springs, and
2 samples from coal mines in the Prestonsburg quadrangle were
classed as sulfate waters. Water from 2 of the wells came from
coaland “slate, ” but the aquifer of the third well is not known. One
of the springs sampled came from a coal seam, the other from
sandstone.

One sample of water from a well in the Paintsville area and 3
samples from coal mines were classed as sulfate waters.

Most sulfate waters in the Prestonsburg and Paintsville areas
come from coal seams, Therelatively high sulfate content of these
waters is due principally to the solution of the iron sulfides mar-
casite and pyrite. Iron sulfides are present in all kinds of rocks,
but in these areas they are found principally in coal seams and
associated strata. Oxidation of iron sulfides in the presence of
water produces an acid iron-bearing water high in sulfate. For
instance, the acid watersfrom springs 8245-3735-62 and 8245-3735-
63, and mine 8245-3735-64, in the Prestonsburg quadrangle, had
sulfate contents of 1,571, 2,749, and 2,030 ppm, respectively.
The water from well 8245~3735-42 had the highest sulfate content
(1, 099 ppm) and lowest pH (6. 5) of any well water analyzed in the
Prestonsburg quadrangle. The chemical character of this water,
as well as the presence of coal mines in the area, suggests that
this water was originally more acid. Passage throughlime-bearing
rocks probably made the water more alkaline and increased the
content of calcium and magnesium. However, water from a coal
seam may be neutral or alkaline if the seam does not contain iron
sulfides or is not oxidized, For example, the water from mine
8245-3740-164, in the Prestonsburg quadrangle, had a pH of 7. 3.
Sulfate waters are likely to be present in areas where there has
been extensive coal mining.

4. Seven water samples from wells in the Breathitt formation
of the Prestonsburg quadrangle are classed as chloride waters. Of
the samples, 6 are known or reported to come from sandstones.
The water-bearingbed of sample 7 is not known. The average depth
of these wells is 99 feet.
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Two water samples from wells in the Breathitt formation in the
Paintsville area are classed as chloride waters. One sample came
from shale, but the aquifer of the other sample is not known. The
wells are 96 and 108 feet deep.

The information available suggests that sandstones are more
likely to contain waters with a relatively high chloride content than
other rocks. If the presence of salty water is due to contamination
from a deeper source, then sandstones are more likely to contain
salty water because they transmit water more readily than shale.
All 9 wells average 99 feet in depth. This suggests that deepwells
inthe Breathitt formationare more likely to containchloride waters
than shallow wells, Chloride waters maybe present in many places
in the Prestonsburg quadrangle, but particularly in the Middle
Creek area west of Prestonsburg and in Auxier.

Twelve samples of water from both the Prestonsburg and Paints-
ville areas contained some chemical constituents in nearly equal
amounts and therefore could not be classified. Most of these waters
are intermediate between chloride and sodiumbicarbonate waters,
between sodium bicarbonate and calcium magnesium bicarbonate
waters, and between calcium magnesium bicarbonate waters and
sulfate waters. These intermediate water types may represent
mixtures of different types of water, or they may represent the
actual proportions in which dissolved minerals were taken into
solution. They do not show any apparent relation to the aquifer,
depth, or locality. The intermediate water types do not destroy
the system of classification used in this discussion, but their
presence might be expected from the geologic character of these
areas. Probably many of the minerals dissolved by ground water
in these areas come from rock-cementing materials. Study has
shown that the cementing materials in any one type of rock differ
greatly from place toplace, bothinamount and chemical character,
Also, the water in a well may enter at two or more levels, and
therefore represent a mixture of two or more depths and rock types.

WATER TEMPERATURE

Biweekly measurements were made of the temperature of water
in 4 wells. Table 4 summarizes the temperature data. Wells have
different temperature variations because of differences in depth.
Well 8245-3740-21, a dug well 18 feet deep, has a much greater
temperature variation than the other 3 wells. As the water body
tapped by this well lies a very short distance below the surface,
the water is easily affected by the temperature of the air and by
the water percolating into it. The large diameter of the dugwell
allows the temperature of the air to affect the water temperature
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Table 4, Temperature of water in wells penetrating the Breathitt formation in the Pres-

tonsburg quadrangle, Kentucky
Well ?f?;ttl; Record Temperature (°F)
Begins Ends Minimum | Maximum | Average
8245-3740-15 49 |Oct. 30, 1950 | june 30, 1953 54 60 517
20 88 |Oct. 16, 1950 {ieeeeessOuiucrens 53 57 55
21 18 |Feb. 18, 1952 |...ccees0Ouereens 46 60 54
8250-3740-3 40 |Nov. 29, 1950 |.ceeeseedOasres 54 59 57

more than the small diameter of a drilled well would allow. Hence,
the water in this dug well has a greater variation of temperature
than the water in wells 8245-3740-15, 8245-3740-20, and 8250-
3740-3, which are 49, 88, and 40 feet deep, respectively.

QUATERNARY SYSTEM
ALLUVIUM

LOCATION AND THICKNESS

Quaternary alluvium overlies the bedrock in all the stream
valleys and extends to the heads of eventhe smallestin streams.
(See pl. 2.) Thelargest areas covered by alluvium are in the val-
leyof the Levisa Fork, where flats as wide as one-third mile are
present in and near Prestonsburg and East Point.

The alluvium ranges in thickness from a fraction of an inch, at
the wvalley walls and headwaters of the smallest streams, to a
maximum known thickness of 90 feet, in well 8245-3740-194 south
of Auxier.

At least two benchlike flats are found above high water stage
along the Levisa Fork. The main bench, or terrace, ranges from
about 6 30 feet near East Point to about 640 feet in altitude in Pres-
tonsburg. A lower terrace, about 615 feet in altitude is well de-
veloped near East Point, but not elsewhere. Another bench, the
present flood plain, is 5 to 10 feet above low water, and from a
few feet to 75 feet wide on either side of the river,

CHARACTER

Sample logs collected by the author and data supplied by well
owners and drillers provided information about the alluvium. The
alluvium consists mostly of clay, silt, andfine sand, although some
medium to coarse sand and gravel are present. Generally, the
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alluvium increases in coarseness from top to bottom. Except in
small tributary valleys, the alluviumis much the same in one place
as in another. The general fineness of the alluvial fill reflects the
fine grain of the sandstones and shales from which it was derived;
and the increase in coarseness fromtop to bottom reflects the de-
creasing gradient of the streams as the waters at the mouth of the
Big Sandy were impounded during glacial time.

Samples collected by the author from well 8245-3740-163 drilled
at Auxier provided information about the alluvium of the Levisa
Fork. (Seefig. 10 and logs of wells, p. 116-118.) From the surface to
a depth of 70 feet the particles of alluvium gradually increased in
size from silt and clay to sand and gravel. At depths of 70 to 75
feet the alluvium contained a large proportion of fine material and
some pieces of coal. Gravel was present in most of the material
at depths between 75 feet to 85 feet (bedrock). From the surface
to a depth of 43 feet the weathering of iron-bearing minerals above
the water table stained the alluvium grayish orange and pale yellow-
ish brown. At depths between 43 and 70 feet the alluvium was
yellowish gray. Atdepthsbelow 70 feet the grains were iron stained
and the alluvium dusky yellow. Evidently the alluvium below this
depth hasbeenweathered a great deal more thanthe alluvium above.
This fact and the abrupt change in the character of the alluvium at
70 feet suggest that the material lower than 70 feet may represent
an older alluvial fill,

The alluvium in tributary valleys was derivedfrom the sandstone
and shale outerops near the tributary streams. Near Abbott Creek
and Middle Creek samples of alluvium were collected by the author
from wells 8245-3740-135 and 8245-3735-5. Well 8245-3740-135
penetrated 40 feet of clay and silt underlain by 7 feet of sand and
gravel, The record of well 8245-3735-5 is not complete, but the
alluvium probably consists of silt exceptfor a 2-foot layer of sand
and gravel found 6 feet above bedrock. The driller of well 8245-
3735-21 along the Katy Friend Branch reported that the alluvium
cornsisted of 42 feet of veryfine grained gray sand. Test well 8245~
3740-198, drilled in the valley of Abbott Creek, penetrated 5 feet
of soil underlain by 15 feet of quicksand and 15 feet of gravel.
Evidently, the character of the alluviumin valleys tributary to the
Levisa Fork changes from place to place. The large tributary
valleys, such as Abbott Creek and Middle Creek, contain mostly
finegrained material underlain by a coarse layer of sand and gravel,
The alluvium of the small tributary valleys is less well sorted,
and the grain size is controlledlargely by the lithologic character
of the local rocks.
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water table; the water returns to the streams as the stream level
goes down,

DISCHARGE

Water in the alluvium is discharged by evaporation and tran-
spiration, by seepage into streams, and,at times, by seepage into
the Breathitt formation. Water is discharged into streams when
the surface of the stream is below the water table. During times
of drought nearly all the streamflow is water discharged from the
alluvium. Wells in the alluvium also discharge water, but this
amount is negligible in comparison with the natural discharge.

WATER-LEVEL FLUCTUATIONS

Whenrecharge to the alluvium exceeds discharge, the water table
rises; when discharge exceeds recharge, the water table falls. The
influence of river stage and precipitation on water levelsinwells
8245-3740-23, 8245-3740-11, and 8245-3740-108 that penetrate the
alluvium are showninplate 4, Small water-level fluctuations due to
changes in barometric pressure were observed in well 8245-3740-
11. The upper silty layer of the alluvium produces barometric
effectsby forming a partial seal against air pressure, particularly
when the silt is saturated with water during wet seasons.

YIELD OF WELLS

The yield of awell in the alluvium depends on the gize and shape
of the particles, how uniformly the particles have been sorted, how
deep the well penetrates into the saturated zone, and the type of
well construction. The maximum known saturated thickness of the
alluvium is about 45 feet.

Sieve and permeability tests made on 9 samples of alluvium col-
lected from well 8245-3740-163 in Auxier indicate that screened
or gravel-packed wells of moderate yield could probably be devel-
oped in the alluvium along the Levisa Fork.

Sieve test curves (fig. 10) show that most of the alluvium below
the water table could be properly developed by a well with screen
slot openings between 0.010 and 0.015 inch wide (10 to 15 slot
screen). This screen should pass 60 percent of the material and
retain 40 percent.
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Laboratory permeabilities were determined for samples of the
alluvium taken from depths of 43 to 84 feet. Permeabilities ranged
from 3.1 gpd per square foot at depths of 70 to 75 feet to 209 gpd
per square foot at depths of 60 to 65 feet. The average permea-
ability was 46 gpd per square foot.

A screened well located about 200 feet from the center line of the
Levisa Fork and penetrating 40 feet of saturated alluvium of this
type would probably yield as much as 25 gpm.

CHEMICAL CHARACTER OF THE WATER

Chemical analyses were made of water samples from 3 wells and
2 springs in the alluvium. (See table 1.) The waters are less
mineralized than those from the Breathitt formation but contain
considerable amounts of iron in places. Waters from the alluvium
do not show as great a difference from each other in chemical char-
acter as those from the Breathitt formation; this may be due, at
least in part, to the smaller number of. samples taken. The water
samples ranged from soft to moderately hard. Plate 1 shows graphic
plots of selected analyses. The following paragraphs discuss the
chemical properties and constituents and their significance.

The iron content of the samples analyzed ranged from 0. 25 ppm
inwell 8250-3740-18 to 51 ppm inwell 8245-3740-108 and included
the lowest and highest amounts of ironof any wells in the Prestons-
burg quadrangle. The sample from well 8250-3740-18is the only one
in the Prestonsburg quadrangle thatdid not contain an undesirable
amount of iron. The little evidence available suggests that water
from deep wells in the alluvium has a higher iron content than water
from shallow wells in the alluvium.

The water from well 8245-3740-96, in the valley of the Levisa
Fork near Auxier, iscalcium magnesium bicarbonate water; other
water samples from the alluvium are not readily classified. Bi-
carbonate ranged from 21 ppm in the slightly mineralized water
of spring 8250-3735-20 to 248 ppm in the predominantly bicarbonate
water of well 8245-3740-108, Sulfate ranged from 3. 3 ppm in well
8245-3740-96 to 20 ppm in spring 8250-3735-20. The amount of
sulfate was roughly equal to bicarbonate in springs 8250-3735-19
and 8250-3735-20. These springs are 0,6 mile apart along the
Arnett Branch and have waters similar to each other. Chloride
ranged from 0.9 ppm in spring 8250-3735-20 to 28 ppm in well
8250-3740-18. Significant quantities of chloride in shallow wells
penetrating the alluvium in the Prestonsburg quadrangle are more
likely to be due to pollution from surface wastes than to contami-
nation from salty waters in the Breathitt formation.
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The fluoride content of the watersis low. The water at well 8250~
3740-18 and spring 8250-3735-19 contained no fluoride, that from
well 8245-3740-96 and spring 8250-3735-20 contained 0. 1 ppm, and
that from well 8245-3740-108 contained 0. 4 ppm.

Nitrate in the waters ranged from 0. 2 ppm in wells 8245-3740-
96 and 8245-3740-108 along the Levisa Forkto 9. 9 ppm in well 8250~
3740-18, As the chloride content of the water in well 8250-3740-18
is also relatively high, the water may be polluteg by surface
seepage.

The water from well 8245-3740-108 contained 16 ppm of am-
monium. Ammonium is not known tobe present in any other waters
from the Prestonsburg quadrangle. Ammonium in ground waters
may be brought infrom the air or may result from the decomposition
of organic matter or nitrates. The reason for the presence of
ammonium in the water from well 8245-3740-108 is notknown.

The hardness of the waters ranged from 25 ppm in spring 8250-
3735-20 to 98 ppm in well 8245-3740-108. Three of these well and
spring waters are soft, and two are moderately hard.

The specific conductance of the waters ranged from 79.4 mi-
cromhos in spring 8250-3735-20 to 426 micromhos in well 8245-
3740-108. The water from spring 8250-3735-20 was the least
mineralized of all samples, from both the consolidated and uncon-
solidated rocks in the Prestonsburg quadrangle. The average spe-
cific conductance-of watersfrom the alluvium was 261 micromhos
andislower than the average for waters from the Breathitt forma-
tion. Water from wells and springs in the alluvium is less miner-
alized than water from the Breathitt formation for two reasons:
the alluvium is recharged readily by precipitation, and movement
of water in the upper partof the saturated zone is relatively rapid;
the alluvium represents material weathered from the consolidated
rocks of the, Breathitt formation, and by the time the alluvium is
deposited much of the soluble material has been removed.

TEMPERATURE OF THE WATER

Ground-water temperatures were measured periodically in 2
wells penetrating the alluvium. The temperature record for well
8245-3740-18, in the valley of Little Paint Creek, extends from
October 16, 1950, to October 23, 1951; the temperature record for
well 8245-3740-108, in the valley of the Levisa Fork near Auxier,
extends from January 14, 1952, to June 30, 1953, Temperatures
in well 8245-3740-18 range from 44° to 64°F. Temperatures in
well 8245-3740-108 range from 56° to 59°F and average 58° F.
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The difference in the temperature range of the two wells is due
to differences in the depth to water. The water level in well 8245~
3740-18 is 4 to 8 feetbelow the surface andthe water is easily in-
fluencedby the temperatures of the air and of the water percolating
into it. The large diameter of the well probably allows the air
temperature to affect the water in the well, Therefore, the tem-
perature variation in well 8245-3740-18 is comparatively large,
The water level in well 8245-3740-108 is 32 to 48 feet below the
surface and is not easily affected either by the temperature of the
airorby the temperature of the water percolating into it. Because
the well is cased to a depth of 63 feet, water entering the well comes
from that depth and is less subject to temperature changes than
water at the top of the saturated zone. For these reasons, tem-
perature variations of water in well 8245-3740-108 were slight.

RECORDS OF WATER WELLS, SPRINGS, AND COAL MINES YIELDING WATER

Water wells, springs, and coal minesyielding water in the Pres-
tonsburg quadrangle are describedintables 5 and 6 (see Base data).
Information classed as “reported” was obtained from the owner,
tenant, or driller. Well and water-level depths not classed as
“reported” were measured. The material in the principal water-
bearing bed is that reported by the owner, tenant, or driller.
Quotation marks are used if the term is a local one, or if its use
in describing the material is doubtful.

RECORDS OF GAS, OIL, AND TEST WELLS, OF CORE AND AUGER HOLES,
AND OF BRIDGE-PIER EXCAVATIONS

One hundred and fifty-seven gas, oil, and test wells in the Pres-
tonsburg quadrangle are described in table 7 (see Base data).
Records of these wells were supplied by the Kentucky-West Virginia
Gas Co. and the Inland Gas Corp.

Records of core and auger holes and of bridge-pier excavations
are given in table 8 (see Base data).

WELL LOGS AND MEASURED SECTIONS

Logs of 55 gas, oil, test, and water wells are listed under the
section “Base data.” Of the 157 gas, oil, and test-well logs col-
lected during the investigation, 49 containing the most useful water
information were selected for listing here. All butone are partial
logs. Rockterms are those used by the driller. Where consolidated
rocks were penetrated, the material logged as “slate” is shale,
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and the material logged as “sand” is sandstone. Other water-well
log information reported by owners and drillers is given in table
5 under the column headed “Remarks. " Samples were collectedin
the field by the author and a driller and examined in the office by
the author.

The two sections (see Base data) were measured with hand level
and a steel tape. Color was determined with a standard color chart.
Grain sizes are listed according to the Wentworth scale.

-

WATER LEVELS IN OBSERVATION WELLS

Water levelsinobservation wellsin the Prestonsburg quadrangle
arelistedintable 9 (see Base data). Biweekly measurements were
made with a steel tape. Daily noon readings were taken from a
recorder graph. The symbol “a” preceding a daily reading de-
notes an estimated reading; the symbol "“b” denotes a tape
measurement.
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Table 5,—Records of water wells in

Location: For location of wells, see plate 1, Type of well: Bo, bored; Dr, drilled; Du, dug.
formation. Below land surface: Measured unless noted; r, reported, Lift: B, bucket or bailer;
D, domestic; In, industrial; O, observation well; P, public supply; S, stock: Un, unused.

ryp Del;th Diam-
e
Well no, Location Owner or user Driller of woeu ei‘:::' of
well | (feet) {inches)
8245-3735-1 3.9 miles southwest of {B, B. Shepard.....c.... | S. Kinser...| Dr 6
West Prestonsburg
Post Office,
2 svereceseedOunircencansees.. [Paul Dotson eseen Dr 52 6
3 4,2 miles southwest of do, 16 18
West Prestonsburg
Post Office.
4 3.0 miles southwest of |Henry Fritz Dr 49 6
West Prestonsburg
Post Office,
5 do. [Forks of Middle Creek|James Allen| Dr 100 6
school.
6 2.2 miles southwest of {Jimmy Green, form- |Willard Dr 100 6
West Prestonsburg erly Tobia Marsil- Kinser,
Post Office, lett,
7 12,0 miles southwest of |[Clyde ClarK....cceseeesee|S. Kinser...| Dr 69 6
West Prestonsburg .
Post Office,
8 | 1.7 miles southwest of |Amos Dotson.eseseseee. | Willard Dr | r100 6
West Prestonsburg Kinser,
Post Office.
9 1,6 miles southwest of do. Willard Dr r41 6
West Prestonsburg May.
Post Office,
10 1,2 miles southwest of [Della Allen.....ceess. | Hayes Bros..| Dr r78 6
West Prestonsburg
Post Office,
11 1,0 mile southof junc- |Bill Spriggs. Dr 39 6
tion of Kentucky
Highways 404 and
114,
12 do Irvine AmbUrgy..ceeees [eeccssseasessess| D 43 6
13 0,9 mile south of junc-|[Henry Montgomery... [cesessecsccacses| Dr 180+ | eveneee
tion of Kentucky
Hiihways 404 and
114,
14 1.4 miles south of Joe JohnSon..essasseesees | Frank Wells Dr r48 6
junction of Kentucky]
Highways 404 and 114
15 do Susie Johnson.e..eseees. | Isadore Dr r94 6
Horne,
16 1.5 miles south of Jerry Hackworth,...... |Frank Wells) Dr 45 6
junction of Kentucky
Highways 404 and
114,
17 do Darvin Johnson do. Dr | 44 6
18 1,6 miles south of Moss DempseY.ceceeees | Kinser(?)...y Dr rd2 6
junction of Kentucky
Highways 404 and
114,
19 1.9 miles south of junc-Docka Ousley, Dr r68 6
tion of Kentucky
Highways 404 and

114,
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Depth of well: measured unless noted; r, reported. Geologic unit: Al, alluvium; Br, Breathitt
E, electric; H, hand operated; J, jet; L, lift pump; Pi, pitcher pump. Use: C, commercial;

Pr%nec;fgilg v‘f:z.:ler- Water level
Character . | Below land Lift | Use Remarks
of Geologic |  ginface Date of
material | Unit (feet) measurement
wessesesscssses| Br ase LLE|D,S
Limestone Br 11,86 Oct, 12, 1950B,H | Un, O
(of drillers),
Al 10,17 Oct. 13, 1950......| Un
seessescessesens] BP 6.45 sesessl00ueceeass | B,H| P Chemical analysis in table 1,
Sandstone Br 36,97 Aug. 6, 1954YB,H| P Chemical analysis in table 1
and (or) and sample log on p. 113.
siltstone.
Sandstone..,| Br 19,35 Dec. 19, 195 Un, O Chemical analysis in table 1,
secssessssesases| Br 39,65 sesesedOuscrssess |B,H| D Do,
Br LE|P Chemical analysis of chloride
content in table 1,
Be - Un |Well partly filled.
Slate (of Br 3.48 Mar. 26, 1951B,H| D Log, thickness in ft: slate 10:
drillers). sand 22 to 24; slate (water)
with hard kidney rock 44 to 46,
cevesasecessasss] Br 15.79 Aug, 17, 1951B,H| D
essesesessaseess| Br 17.15 esessdOueersaeees |[B,H| D
eoscoseassrasase] Br weee |JLE | D,S
Red sand- Br 23,89 Aug. 17, 1951/B,H|{ D Log, thickness in ft: unconsoli-
rock (of dated material 40; red sand-
drillers), rock 8,
|Blue rock(of| Br L,H| D,S |Gas in well.
drillers),
[Sandstone ? Br 18.63 Aug. 7, 19514B,H| D,S
or coal?,
sesesessecsncens| BE 18.80 seeesdOceecsecses |B,H| D
Br 20t August 19514)J,E | D
Limestone? Br JLE | D,S
(of drill-
ers).
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Table 5.— Records of water wells in the
Depth [Piam-
Type| of [eter of
Well no. Location Owner or user Driller of | well well
well | (feet) Kinches)
8245-3735-20 |0.4 mile south of Junc- [Henry Fitch...cceeaee. Willard Dr 38 6
tion of Kentucky Kinser(?)
Highways 404 and 114,
21 |1.3 miles south of West [Katy Friend school.. | James Allen | Dr 14 6
Prestonsburg Post
Oifice.
22 11,8 miles southwest of |Adam Sloan...eeeeeees|S. Kinser Dr 110 6
West Prestonsburg and W,
Post Office, Kinser,
23 |1.7 miles southwest of |Margaret Prater...... | Kinser....... | Dr 60 6
West Prestonsburg
Post Office,
24 |1.6 miles southwest of [Della Green Dr r126 6
West Prestonsburg
Post Office.
25 [1.7 miles southwest of |{Charles WarriX....... | S. Kinser....{ Dr 76 [
West Prestonsburg
Post Office.
26 |1.8 miles southwest of |John Younce...ceesas. | Willard Dr 87 6
West Prestonsburg Kinser,
Post Office,
27 2.0 miles southwest of |Ervin Sloan Dr 42 6
West Prestonsburg
Post Office,
28 12.1 miles southwest of |Elzie CalhOUn..eeeeses| sessessescacses | Dr 54 6
West Prestonsburg
Post Office.
29 |2.4 miles southwest of [Hobart Younge.esecees] ssseeessssnesees| Dr 47 6
West Prestonsburg
Post Office.
30 |4.7 miles southwest of |W. M. Stevens.......|James Allen} Dr 58 6
West Prestonsburg
Post Office,
31 do. do. W. M. Ste-|Dr 21 6
vens.
32 {1.0 mile south of West [Virgie Hugh Dr 76 6
Prestonsburg Post
Office,
33 {1.4 miles sputhwest of [W. C. Allen..........| Hayes Bros...| Dr 62 6
West Prestonsburg
Post Office.
34 |1.8 miles southwest of |Junior Burges: Dr 68 6
West Prestonsburg
Post Office.
35 do J. E. Shepard........ |S. Kinser |Dr 58| 6
and W,
Kinser,
36 [1.2 miles southwest of |[Bob Fitch seeses} Dr 74 6
West Prestonsburg
Post Office,
37 0.6 mile south of Pres~ |Jane CollinS.c.cerssree| secsscaasecsees | DI 43 ki
tonsburg Post Office.
38 do., S. T. Bradley.c.eeeees|S. T.Bradley] Dr | sicecees] cececres
39 do. Bill Cooley Dr
40 10.7 mile south of Pres- |[Ruth Jesse€...ceeensees |S. Kinser,.,.|Dr 62 6
tonsburg Post Office,
41 {0.9 mile south of Pres- |Marvin Wilson........|S. Kinserand Dr rl09 6
tonsburg Post Office, W. Kinser,|
42 |0.6 mile south of Pres- [Maude S10an..eceeceses {esseresdOsueese | Dr 91 6
tonsburg Post Office,
43 do do, cesssas80uanans | DX 84 6
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Principal water-
bearing bed Water level
Character .| Belowland Lift | Use Remarks
of Geologic | surface Date of
material unit (feet) measurement
secerensavenas Br 14,18 [Aug. 3, 1951B,H | D
late (of Br 14,87 |Sept., 5, 1951{B,H | P |Log, thickness in ft: sand, gray,
drillers) very fine, 42; slate 26; coal
or coal, seam 2; slate 4,
ock below] Br 34,98 |[Sept. 4, 1951|B,H | D
coal (of
drillers),
Br 24,74  |.ieeeenedOeeeeree {B,H | D |Chemical analysis of chloride
content in table 1.
Br 56,12  |.eeseedOusreeane |TLE D Do.
Br 33.31  |.ccreeedOeeeennse [B.H | D,S
LSlate (of Br 81,26 [.ceeeeedOueeceees [B,H | D,S|Log, thickness in ft: slate 67.
drillers).
Br 17,62 |Sept. 5, 1951B,H | D
cessessoserenes Br 30,20 |.eessssdOirsereess/B,H | D
eesernessnenas Br 27,92  |iieeesedOoencseesdBLBH Y D
Soft slate Br 16.20  |.ccceesdOceeeeeas] B, H | D |Log, thickness in ft: unconsoli-
(of drill- dated material 13; sandstone,
ers), blue, clayey (water); slate
and small coal seam; rock,
hard; slate, soft (water),
Chemical analysis in table 1,
lue clay Br 11,98  |eceeeesdOuencerens] veeeeed Un |Log, thickness in ft: unconsoli-~
sand (of dated material 13; sandstone,
drillers). blue, clayey (water),
eesssssacenses]  Br 57,70 |[Sept. 5, 195{ BH| D
Br 21,89 |.....eedOeceeene|LE | D,S|Chemical analysis of chloride
content in table 1,
Br 33,95  |ieesecedOunirenseseeseeed Un
assasectsecance Br 124,5 March 1954J,E D
Br 33.41 |Sept. 5, 1951B,H | D
ecessesesserced  Br 20,77 |Sept. 14, 1951B,H | D
Br JL.E D
Br o seseeed Un |Well filled,
cacnssrsercened Br 38,73 |Sept. 14, 1951B,H 1 D, S|Gas in well.
Slate? (of Br 132 caseseeOuereecnes] veeeed Un [Well filled to within 14 ft of
drillers). surface,
veseedOceeneed  Br 7.55  JeesressdOusrecesse|B,H | Un {Chemical analysis in table 1,
coensdOunaniad  Br 8.09 | weasee@Omunsranael sseaed Un
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Table 5.——Records of water wells in the

Depth| Diam-
. . TYDY " of | eter of
Well no. Location Owner or user Driller o{l well well
welll (feet) |(inches)
8245-3735~ 44}0.8 mile south of Pres- | Ted NelsOn...ccssecesrs fsressescsseesces| Dr 57 6
tonsburg Post Office,
4510,9 mile south of Pres- |Charles Perry..esesse. | Hayes Bros..} Dr 63 6
tonsburg Post Office. ,
46| ve0reeedOuuacrrasenensasses | Arthur HickSeeesesessed ooeesdOcenncasd Dr 68 6
4711,1 miles south of Pres-|Sam Sizemore...ceeeed S. Kinser Dr 54 6
tonsburg Post Office.
48]1.2 miles south of Pres- |Hettie Sizemore..cese|sesesdOsaseseed] Dr 63 6
tonsburg Post Office,
492.9 miles southeast of |Ralph Marshall,......| Willard Dr | r100+] 6?
Prestonsburg Post Kinser.
Office,
50]2.8 miles southeast of |Ed Banks, Dr 58 6
Prestonsburg Post
Office,
51 do do Dr 6
52k 1.4 miles northwest of | Kentucky-West Vir- | Kentucky- | Dr 83 11
Watergap PostQffice.}] ginia Gas Co, West Vir-
ginia Gas
Co.
53]0.1 mile west of Jack DeRossett,...... | Willard Dr r76 6
Watergap Post Office, Kinser,
54]0.8 mile south of Columbia Fuel Corpefasiescescissese | Dr r85 6
Watergap Post Office,
55 do, do Dr r65 6
56{0,1 mile south of Alex DeRossett,..... | Willard Dr 44 6
Watergap Post Office. Kinser,
57 do Forks of Bull CreeK |{.ciecoesecncses | Dr 51 6
school,
58/ 1.3 miles southwest of |Joe Meadows Dr 51 7
Watergap Post Office,
59{1.6 milessouthwest of |Warrix SChoOlisesseees forcsssscsseasea| DI [erecsened 6
Watergap Post Office,
8245-3740- 1}North Lake Drive, B. M. Thompsof.... }eeesescescosees | Dr 80 6
Prestonsburg,
2 do W. E. Jackson, Dr 6
3|Near corner of North Atlas Compton,, [oacsesessaresass| Dr r85 6
Lake Drive and un-
named street, Pres-
tonsburg,
4|North Lake Drive, Pres~|T. E. NeeleY..eeeos | Martin(?) Dr | r70 6
tonsburg. Lyons.
5|reneeeedOuserncirrannessoces do Dr r70 6
6] At end of unnamed James Harmon,.......| S. Kinsex(?){ Dr r90? 6
street, Prestonsburg,
T|North Lake Drive, Malcolm Georgerece] sosevesoressens 65 6
Prestonsburg.
8] Jackson Street, Pres- |J. W, Burke..ccsesnese| S. Kinser...| Dr 68 6
tonsburg,
N eeeeeeedOucensescacsscceocss | Ralph Fartiseeeceensees| S. Kinse?)| Dr |r60o0r 6
75
10|North Lake Drive, Otis Co0leY.uraercrase | sssceresorencsed DI r89 6
Prestonsburg.
11{ Main Street, Prestons- | Julia Blackburn, Du 19 18
burg,
12{1,8 miles north of S0l DeRossettaseessene|esssssasascesass DU 24 18
Cliff Post Office,
13]1.5 miles west of Cliff |Gervin Waddle....... | Gervin Dr 43 6

Post Office.

Waddle.
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P"g::";?:gvfetzr- Water level
Lift | U: R ks
Character Geologi Belowland D £ s emas
of €0.08ICl  gurface ate o
material unit (feet) measwement
lue sand- Br 37.79 | Sept. 14, 1953}......] D |Gas in well,
stone,
lue slate Br 26,09 | .ceseesdOenesees |B,H
Br 14.94 {.......do.. B,H| D
Br 9.91 |.cceeeedOcueeeees [B,H| D,S
Br 24,37 {eeeeseedOuneeness |[BLH| D
sessessansere Br J.E D
eeecaccsenses Br 24,33 |Oect. 23, 195471,E D
sors Un {Well filled,
Sand and Br 33.34¢ | Oct. 25, 195} ......] Un |Log, thickness in ft: soil 30;
slate{of sand and slate 53,
drillers)
Coal seam Br r25? 1954 1,E D
coosesesusere Br L,E In
cossesscsscse Br L,E In
Sandstone Br 8.79 Oct, 25,19511B,H| D,PjLog, thickness in ft: surface 13,
sandstone 31, Chemical
analysis in table 1,
sensececssene Br 16,33 | seeeeeed0ucareses [B,H}| P |Chemical analysis of chloride
content in table 1,
cersesessenne Br 25,61 |.ceeeeedOceesenss |B,H| D
B.H P
sesssesessene Br 37.47 | Oet. 9,1950......|Un,O
cosssesessese Br J.E D
eoesescecses Br rl0 sosescsnseeseseses | JLE Un
sesesssscssee Br 35 esssvcsssssssseses | J,E D,P
Br LE D
Br . J,E Un
sssesesessene Br 28,48 | Oct. 11,1950{B,H| Un
and (of Br 23,10 | Oct. 12,19500B,H| D |Chemical analysis in table 1,
drillers),)
cecsssesaeed Br 38.07 | eeceesedOuueeceesd L, H] Un
Limestone Br 145 Un
(of
drillers)
sesesesesssns Al 9.13 do. Un, Of
cesssesacrsse rroccsraneee 6.21 Oct. 17, 1950B,H | D,O
Sandstone Br 22,09 Oct, 20, 1950|B,H| D |[Log, thickness in ft: unconsoli~
dated material 11; coal,
streak 1 to 2; slate, rotten 2;
sandstone 37, Chemical anal-

ysis in table 1.
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Table 5.~ Records of water wells in the

P)epth Diam-
Typel of |eter of
Well no, Location Owmer or user Driller of | well well
well{(feet) Kinches)
8245-3740- 141.7 miles west of Cliff{Raymond Waddle ceees |Gervin Drjf 29 6
Post Office. Waddle,
15|1.6 miles west of Cliff[Erman Waddle...conees. |Gervin Dr| 49 6
Post Office, Waddle
and Erman|
Waddle,
16}1.8 miles west of Cliff[Sherd Waddle...ceevees [Gervin Dr| 12 6
Post Office, Waddle,
17{1.6 miles north of ClifffJ. E. Conley Dr( r192 6
Post Office,
18]1.9 miles north of ClifffTom DeRoSSettiesecese heososesscossase } Dul 11 18
Post Office,
191.8 miles north of Rebecca DeRossettoas Jsesesesssoseess| Dul 18 18
Cliff Post Office,
20{1.6 miles north of Bee Daniels.eiesesersesss|John May....] Dr} 88 6
Cliff Post Office,
21 do do Bee Daniels | Du] 18 18
22 do Frank NeeleY..eeeseoees |[Willard May| Dr{ 192 [{........
23 do do. Du| 28 18
24{Along unnamed tribu- [W. J. MusiC.c.memecsee |Fyff€ereussace] Dr| 54 6
tary to Greer Branch,
0.8 mile west of
U. S. Highway 23,
25 do, do esesdO ....J Dr| 33 4
26|2,1 miles north of Kanard Hall (tenant).. f.esesesacesesceed Drj 47 6
Cliff Post Office.
27]0.3 mile south of West[B, M. SpurlocK.sesecsrs|soseccreceeseessd Dr| 28 1
Prestonsburg Post
Office.
280.4 mile west of West [German Millerf.....eeeo.|John Lyons...] Drj 46 6
Prestonsburg Post
Office
2910.5 mile west of West (Sammy Bays, Jresiees.. |Willard Dr| 38 6
Prestonsburg Post Kinser.....d
Office.
30 do. elmer Robinson..eess |eeessdOreeecceed Dr| 40 6
31{0.2 mile northwest of [Herbert LeMasters,.... |John Lyons...| Dr|rl05 6
West Prestonsburg
Post Office,
32|Corner of Harkins . E. PittSecpeceesacesessfJohn Lyons(?)] Dri .....e.d 6
Avenue and unnam-
ed street, Prestons-
burg.
3313.1 miles west of Cliff Bill MOrgan....cceeseeessefGervin Dr| 36 6
Post Office, Waddle,
3413.4 miles west of Cliff Buck Hobson Dr| r70 6
Post Office,
35 F’.’o.l miles west of Cliff E. C. HowelliseroesessdFrank May Dr 18 5
Post Office. and Son.
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Principal water-

bearing bed Water level
Character low land Lift| Use Remarks
of Geologic Besm*vaacé Date of
material | upit (feet) | measwement
Sandstone Br 11,33 | Oct. 20, 1950|B,H| D |Log, thickness in ft: unconsoli-
dated material 12 to 13; slate
12 to 13; sand, hard (water in
fissure) 11. Chemical analysis
in table 1,

Sandstone Br 12,27  }eceeese@0ueennses |B,H | D, O|Log, thickness in ft: clay, yellow
and (or) 8; clay, blue 40; sandstone,
coal., broken up, soft, 2 to 24; coal

{water)2; sandstone, blue, hard
12t, Chemical analysis in
table 1,
Coaliceseee Br 115 [eieresedOiceceeas |B,H,| D {Log, thickness in fy dirt 6; slate
Gr 3 to 4; coal {-water) 2 to 3;
sandstone 8%, Chemical anal-
ysis in table 1,

sesetstensene Br L?,E| D,P

seassesscssse Al 5.83 Oct, 16, 1950{B,H| D

cessrssocanee Al 7.05 essesesl0ueeeeess |[B,H| D

Slate (of Br 16,68 |eeesseedOusseesee |B,H | D, O |Log, thickness in ft: dirt 10;

drillers). slate (water) 84, Chemical
analysis in table 1,

Slate (of Br 6.97 eeesessUO0uerascas boaesse|Un, OjLog, thickness in ft: dirt and
drillers),] clay (water) 6 to 7; slate
soil and (water) 11 to 12,
clay,

{Sandstone? Br r40 ssesessesossrcaseeed J2,El D

csnsesesanssefocsssssaseose 12,76 |Oct. 30, 1950 Un, O

escsscsensees 32,77 |Mar, 26, 1951|B,H| D |Gas in well,

Br 25.80 do Un Do.
Br 26,08 {Mar, 25, 1951{B,H| D

esecnsseraces Al? 19,76 Sept. 5, 1951 Un

Black slatd Br 20,84 |[Sept. 6,1951|{B,H| D |[|Log, thickness in ft: sandstone
(of drill 5 to 6; slate, black (water)
ers), 40 to 41,

'Yellow Br 3.26  |ieerseel0uisnsese {(B,H| Un
sand-
stone,

[Blue rock Br 15,02  |+ee000e800uteeees |B,H | Un [Chemical analysis of chloride
(of content in table 1,
drillers)

Br r15 1934|1,E D
Sept. 6, 1951}......4 Un ]Well filled,
Br 20445  JieeeeesdOuseeeenss|B,H | D
Br LH| D
oft slat. Br 12,12 |Sept. 6,1954B,H | D |Log, thickness in ft: dirt 9;
(cf)drill slate, soft (water) 9.
ers).
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Table 5.— Records of water wells in the

Type Depth | Diam+
Well no, Location Owmer or user Driller of wZ{l e:;znd
well | (feet) |(inches}
8245-3740~ 36|3.0 miles west of Cliff | Altha Hackworth,.... Dr 1
Post Office.
37]3.5 miles west of Cliff | Homer Neeley. ese Dr fesrenaane
Post Office,
38|2.3 miles west of Cliff | Norman Prater. Dr feasssesee
Post Office,
39{2.2 miles west of Cliff | Jim Millefiseeeersesses|S. Kinser....| Dr | r63 6?
Post Office.
4011.3 miles west of Cliff | Charlie Amnett. do. Dr| 61 6
Post Office.
41|2.0 miles west of C1iff | Paris ConleYiicieasessd sesnssecsocsnass | Dr | 181 6?
Post Office.
42}1.7 miles west of Cliff |Delmis Saunders.....d Dr 6
Post Office.
43]1.1 miles west of Cliff |Ollie Hill.c.casesesesee| JOhn Mayeeee | Dr |eceerene]erveenses
Post Office.
44]1,8 miles southwest of |Big Branch schoolie..| cessssacsessesss | Dr| 49 6
Cliff Post Office,
45|0.9 mile northwest of |Orville Dotson.eeesese|Link Fyffe...| Dr| 50 6
CIliff Post Office.
46/0,6 mile northwest of | Earl Moaressssssseese | John Maye..,! Dr | r60t| 6
Cliff Post Office,
47]0.7 mile northwest of do, do, Dr | r60 6
Cliff Post Office.
48 do, . E.P, Hill . do. Dr
49|0.8 mile northwest of |Mrs, Tom Hereford |iweecsscscssseese| Dr | 145 feuceesene
CIiff Post Office,
50/1,2 miles east of Pres- {E. H. Smith Hayes, Dr| 40 6
tonsburg Post Office.
51|1.4 miles east of Pres- |Grant Walders........ | Willard Dr [aeecsaeefessscoens
tonsburg Post Office. Kinser..
52/1.5 miles-east of Pres- | Mrs, Porter Mayo....| seees@Occaseess { DI [eeeseee| 6
tonsburg Post Office. i
5311.4 miles west of Cliff |G. L. Goodman......| John May.....;] Dr | 87 6
Post Office.
540.7 mile northwest of |William Greenwade |.cceesessessnnss | Dr| 31 8
of Cliff Post Office,
55]1,4 miles west of Cliff |G, L. Goodman,.....| John May.... | Dr | r45 6
Post Office,
56|At junction of U. S, William Greenwade [.eeeeessscasesess| Dr | 192 6
Highway 23 and
Kentucky Highway
114, Prestonsburg.
57]0.5 mile northeast of [Bascom May..cccceses |Lyons..eeeeess | Dr | 57 6
Cliff Post Office.
58/0,9 mile northeast of [Oscar Miller - Dr | r80 6
Cliff Post Office,
59|1.3 miles northeast of |Maude Clark.....ss0es| Link Fyife... | Dr [r110 6
- Cliff Post Office,
60]1.4 miles northeast of |Spradlin Branch sennee Dr 6
Cliff Post Office, school,
61].c00eeedOuirsrecssesasesesess | Thurmon and Arnold|Link Fyffe... | Dr | r63 6
Clark,
62].c00000dOsreeccenccesenssers | DOW Webbiaeesarsaress]| eree:dOueenenes | Dr | r62 6
63 o Kermit Morgan,......| Gervin Wad-| Dr |r100t | 6
dle and
Link Fyffe.
641,5 miles northeast of |Arthur Goebel,..esee.d Link Fyffe Dr | r79 6
Cliff Post Office,
65(1.6 miles northeast of [M.V, ClarK....ssesee | Isadore Hornel Dr | r94 6
Cliff Post Office,
6611,7 miles northeast of |Bert Calhoun,...ceeees Dr | SO

Cliff Post Office.
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Principal
bearing

water-
bed

Water level

Character
of
material

IGeologic
unit

Below land
surface
(feet)

Date of
measurement

Use

Remarks

esscsssaconre

secsssscnsone

seesesscnsese

eevcscesencse

ssesceansenes

sssesssesens

secsnsscasese

sescessenecan

oesssseccsees

vesesosancnce

sesscrerseves

Br

7 g

se0sesssnercscae

Sept. 6, 1951

25
15.92

eseee

193994
Sept, 13, 195]

sosenr

JLE
».E
JLE
B,H
Pi,H

17.70
16.26

Sept. 12, 1951

seesessdOuncnanes

sesesasscccns

assscssoccace
ssscsnsesease

essssssceccas

White sand
stone,

seccscrsences
sesscsnccsens

sessesssasces

Hard rock
Sandstone
cessnsesnsese

Sandstone

Sandstone?

esssnsesssses

2y

¥ P g 7

poscceveceess

Br
Br

10.64

Sept. 13, 1951

46.30
23.75

Sept, 13, 1951

beeseesdOuinnnnass

162

19364

acsessssennseses
rgot
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L.\H
B,H
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LE
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L.E

L,H
JLE
LE
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JL.E
J.E
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r40
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1941

J.E
J.E,

I.LE

Well filled to above surface.

Well filled,

Log: slate; sandstone, white
(water).

(Well filled to within 4 ft of sur-
face,

[Log, thickness in ft: alluvium 84;
slate; sandstone? (water),
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Table 5.~ Records of water wells in the

Depth|Diam-~
Well Locati o Driner | o] OF, | eterof
ell no, cation wner Or user o11 well | well
Well | (feet) {(inches)
8245-3740~ 67|1.8 miles northeast of |W. R, Wells.ecseueaea| Hobart Dr| r85 6
Cliff Post Office, Hayes,
68|.ceeeesdOurieneeasersceseese | Bud CalhOUNeersieseacs) seressssoscnsessl Dr{ 53 6
69]2.3 miles northeast of |Polk Saunders wo Dr| 56 6
Cliff Post Office.
70}2.6 miles northeast of |Carl Bingham....c.eessd Link Fyffe...| Dr|r70 6
Cliff Post Office,
71|3.6 miles south of Hansford Honeycutt...| James Allen| Dr]r49 6
Auxier Post Office,
72]3.5 miles south of George Hydeneceeessss | cosvsnsaseesseneef Dr| 79 6
Auxier Post Office,
73[eeeeeeedOurrererecsennensases | George school Dr| 59 6
7413.4 miles south of John Branham.e.ceesss [ seenseensessseses) Dr] 61 6
Auxier Post Office.
75]3.2 miles south of ceenseedOucuces Dr|r74  leecereees
Auxier Post Office.
76|3.1 miles south of Dennis WarriX.seceseres| csecsesenseossees| Drf 48 6
. Auxier Post Office,
77}3.2 miles south of Alex Bingham.....c...s| Willard Dr| 41 6
Auxier Post Office, Kinser,
78[1.3 miles northeast of |Harry SimoNSeeceseases| sasersseseessensdd Dul 50 ] 22
Cliff Post Office.
79{1.4 miles northeast of |T. J. Bingham....ccees| Link Fyffe...| Dr|r90+ 6
Cliff Post Office.
80 do, . | Edgar Bingham....cese.} Isadore Dr| r90 6
Horne,
81f1.5 miles northeast of | Woodrow Stevens......| Link Fyffe,,.| Dr|r90+ 6
Cliff Post Office,
82]1.6 miles northeast of |Roe Layne cesen Dr 6
Cliff Post Office,
83 do, Jim Stevens.....eceeeees} John Lyons...| Dr]|r96 5
84[1.7 miles northeast of | Cliff school...esessesess| S. Kinserand| Drf.ceceseef 6
Cliff Post Office, W. Kinse:
85 do, John Lafferty, Jr. | James Allen | Drjrl01 6
86]2.5 miles north of Cliff | Tom MoOr€sesessesssase| ceorseceessaseess] Dr] 165 3
Post Office,
817(3.2 miles north of CLiff {R. L. May..esesreseess| James Allen | Dr| 48 6
Post Office,
88|2.3 miles northeast of | Tom Moore Dr 4?
Cliff Post Office,
89]0.8 mile southeast of |L. G. MayO.iuserserosed Dr [}
Auxier Post Office,
90]0,7 mile southeast of |Carri Wells..cvesereseseed Willard Dr| 75 6
Auxier Post Office, Kinser,
91|0,6 mile southeast of |David Bickford.euesesss} Link Fyffe,..d Dr|rd9 6
Auxier Post Office,
92 do, Willard Collins. do Dr| 41 [
93]0.5 mile southeast of |William Wells...cceasd J. H. Fyffe..] Dr| 71 6
Auxier Post Office.
9410.6 mile southeast of |G. W. WellS.eceeueeeod Link Fyffe.,. Dr| 67 6
Auxier Post Office,
95]0.5 mile southeast of |W, G. Webb.. Dr| 15 7
Auxier Post Office.
96{0.6 mile southeast of | W, H. Horneam.cieseses] W, H. Horne| Bo| 43 8
Auxier Post Office,
9710.2 mile southeast of |Logan Fraley, 4 Dr| 36 6
Auxier Post Office,
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Principal water-

Water level

bearing bed
ICharacter . | Below land D . Lift | Use Remarks
of Geo]:oglc surface ate of
material | unit (feety | measurement
Br r1l to 13 [June 1951 | JLE
Br 15,04 Nov, 20,1951 | B,H| D
Br 36.22 |{Oct. 30,1951 | B,H| D
hosssecnoences Br s JLE | D,S
beecrcsneasnes Br rl5 1950 JLE | D
hveasecssonsee Br 34,29 Nov., 6,1951 | J,E D
Br 42,60  {iiseedOcserenseces| B,H | Un
herorensennane Br 28.63  |.....dOeeersresses] B,H| D
oosneresernes Br seecensee L.E D
FSandstone Br JL.LE |D,S
ICoal Br 8.32° [Nov, 6,1951 | J,LE | D
seam?
Band........ Al 43,70 |Dec, 6,1951 | B,H| D [ Log: clay; sand (water),
fessacscernoes Br r40 October 1948 | JLE | D
Fandstone.. Br 30 to 40 |December JLJE| D
1951,
heaccascasnane Br LH| D
ferorccncorses Br . BBH| D
ICoal seam Br r50 to 60 1951 | LLH| S
Br L,HID,S,H
Br J.LE {D,S
iCoal seam.} Br 50.78 |Dec. 17,1951 |.icveeed Un | Core hole, Log on p, 114,
IWhite rock Br 4,39 eeeeessdOiuceeeses| BLH| D
(of drill-
ers).
beoosisnsenane| Al Un [ Well filled to within 3% ft of
top.
eeerersacanes Br 47.26 Dec, 13,1951 | B,H|{ D
Br RP,E| D
eeeressssenns|  Br 12,23  [Dec. 13,1951 | J.E |D,s
eeovensecscassd  Br 38,18 {Jan, 19,1952 | B,H|D Chemical analysis of chloride
content in table 1,
Hard rock Br 37,41 [Dec, 13,1951 | JLE | D Do.
(of drill-
ers),
Quicksand Al 2.25 {Jan, 9,1952 | B,H| D Log, thickness in ft: clay,
(of drill- yellow 22%; clay, blue 13;
ers), quicksand (water) 4.
feossdOsaeed Al 35,12  [Jan, 14,1952 | B,H{ S Log, thickness in ft: soil, sandy
20; muck, blue 3 to 4; quick-
sand, medium-grained (water)
22 to 23, Chemical analysis
in table 1,
Br 11,61  f{..ceeeedOueeeeresed B,H| D | Chemical analysis of chloride

content in table 1,
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Table 5.-— Records of water wells in the

Type Depth |[Diam-
) . TPl of |eterof
Well no. Location Ovmer or user Driller | 2. | well | well
Well l(feet) Y(iriches]
8245-3740- 98 | 0.3 mile south of W. J. MusiCuceesesesss |Link Fyfee(?) Dr 59 6
. Auxier Post Office, .
99 | 0.4 mile south of Richard Wells | Dr 43 | 8
.. |. Auxier Post Office. .
100 | 0.3 mile south of Warin Caudillicvesese Dr 6
Auxier Post Office, .
101 | 0.2 mile south of T. J. DaviSceeeeeeossees | Link Fyffe,o] Dr eceraesdd 6
) Auxier Post Office. .
102 | 0.1 mile southwest of do. do. Dr | r60+| 6
Auixier Post Office, .
103 o ; .:|E. B. Daniels.ceceeecs Joocossscosensess | Dr | 71 |oeuieee
104 | 0.2 mile southwest of [Emory Gilbert, ‘ Dr | t78 |icsesses
) Auxier Post Office,
105 do. ; W. H. Mills . Dr 64 | 6
106 | House number 54, Lincoln Daniels..queees | Raymond Dr | 1100+ |eecacocs
Auxier, . Melvin,
107 | House number 39, E. E. Wells; isedo Dr |r108 | 6
Auxier, . o
108 | House number 48,  |Jake Hollifi€ld......... | Link Fyffe...| Dr | 59 | 6
Auxier,
109 | House number 8, George Reynolds..e.es |sessessseisasees | Dr 99 6
Auxier, | o,
110 } Houise number 26, G. W. MusiC.ceeereses | Raymond Dr 194 | .eeeoees
Auxier, Melvin,
111 | At Auxier Post Office,{Mallory Stores, Inc... ;] Dr 5
112 | House number 11, Ora Curnuette....oeees. | Link Fyffe,..| Dr 93 6
Auxier,
113 | House number 1, Claude MusiCiseeeenes | Raymond Dr | 100 6
Auxier, Mélvin. '
114 | 0.1 mile sguth of T. J. DaViSeeesiseaseses | John Lyons,.| Dr |ril4 | 8
Auxier Post Office: N
115 | cuiee..do. O - S do.,e.:.f Dr | r131 6
116 | House number 105, |Phillip Childets........ | Raymond Dr | r89 6
Auxier; Melvin, )
117 | 3.1 miles southeast of |Otto Hyden..ceeeeeeesis | Hayes{?heao| Dr 8 | 6
East Point Post
Office. .
118 | 0.6 mile west of Palmer Wells........... | Link Fyffe...| Dr 80 | 6
Auxier Post Office,
119 | 0.7 mile southwest of {Samuel T. Hobson,... | Hayes..cseeeo | Dr 54 8
Auxier Post Office,
120 | 1.0 mile southwest of |Marvin Crider...i.eiss. | Link Fyffe...] Dr 50 | 6
Auxier Post Office. +
121 1 0.6 mile southwest of |Floyd Moles Dr 32| 6
Auxier Post Office, |
122 | 1.5 miles west of Bill Foley, based Dr |rl30 | r4?
Auxier Post Office,
123 douu; do. Link Fyffe...| Dr | r69 | 8
124 { 0.5 mile southeast of |Tony Reneer.....ceenee | S. Kinser Dr [r296 | r6
East Point Post and James,
Office. Allen,
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Principal water-

Water level

bearing bed

ICharacter . | Below land Lift | Use Remarks

of Geologic | gurface Date of
material | Wit (feet) measurement

cesecassenane Br 12,91 |Jan, 14,1952 B,H|D

sosscaseseres Br 19,09 |..ece0edOceeseeee | B,H| D,S

esssesresesees Br Un

Hard shale Br veeeses | Un

R 1. SO Br r10% 1950 | JL,E | D,S [Chemical analysis of chloride

content in table 1.
coesesorcornse Br .{ LLH| P Do.

casscaroceanes Br 120 July 1950 | LE | D

aese . Br .60 |Jan. 14, 1952| B,H|D

. Br LEID Chemical analysis of chloride

content in table 1,
sesssrseesaces Br JLE |D Do.

sosssessecnese Al 38,53 [Jan, 14,1952 | B,H | D,O |Log, thickness in ft: clay and

-fine sand 79; slate, soft, and
hardrock (water) 26; coal.
Chemical analysis in table 1.
eeseseresesese Br 46,71 |Dec. 4,1952 Un |Chemical analysis of chloride
content in table 1,

Black slate Br seaens D Log, thickness in ft; alluvium
(of drill- 90; slate, black (water) 4,
ers). Chemical analysis of chlo-

ride content in table 1.
ceesensecssess]  Br JLE | C  |Chemical analysisof chloride
content in table 1,

Blue rock Br 39,96 |[Jan, 15,1952 | J,E Log, thickness in ft: alluvium
(of drill- 85; rock, blue (water) 9.
ers). Chemical analysis of chloride

content in table 1.

Sandstone.  Br 37455 leesesesdOueereeees] B,H | D,S |Log, thickness in ft: alluvium

89; sandstone (water) 17.

Chemical analysis of chloride

content in table 1,
coseccsssssany Br . vesese | Un [ Well filled.

sesesesecssses Br eeesese| Un

Br Un

coserseserenes| Br 38,39 |Jan, 15,1952 | B,H|D,S

Hard lime- Br 21,06 |Jan. 16, 1952| J,E | D
stone (of
drillers).

Slate?.....sy Br 12,37 |Jan. 15, 1952| B,H

crecsncensenen Br 12,55 |.ceeeeedOuesereees| B,H| D

veeesesgaraess)  BF 17,05 {Jan. 16,1952 | B,H | Un

Br D Chemical analysis of chloride
content in table 1.

Br " N Un

Br r60 veesssesecssessarse| LLE | Un




82

GEOLOGY AND GROUND WATER, PRESTONSBURG QUADRANGLE, KY.

Table 5.— Records of water wells in the

Depth| Diam -
Typel of |eter of
Well no. Location Owner or user Driller of | weill well
well (feet) {(inches
8245-3740-125 | 0. 5 mile southeast of |Tony Reneer.ceesssees.|Pat Ramsey. Dr] r109 16
East Point Post Office
126 | 0.3 mile east of East |E. M., Conley.ceeseeses|Charles Dr 36 6
Point Post Office, McKenizie,
1217 do Myrtle Boyd do. Dr 45 6
128 { 100 ft southwest of East |East Point schoolie.es [sssseesdOuseeced Dr 50, 6
Point Post Office.
129 | 0.2 mile east of East |Naomi Greefsiseseess Dr
Point Post Office,
130 | 0.3 mile east of East [G. L. RameY.ceeeeees [McKenzie Dr 4 6
Point Post Office, andCon-
ley.
131 | 25 ft northeast of East |S. M. MusiCieeeesrss [Link Fyffe...| Dr| r56 6
Point Post Office,
132 | 1.1 miles southwest of |Tobe Auxier do. Dr 42 6
East Point Post Office,
133 | 0.3 mile northwest of |John Price cesesssdo Dr| 195 4
East Point Post Office,,
134 | 0.5 mile northwest of |Ernest Hufitveeesaseees [eeeesssdOueeeaed Dr| r130] 6
East Point Post Office,
135 | 2.1 miles west of Cliff [Bill Conley..cieesssss |Hayes Bros,..| Dr| r60 6
Post Office.
136 | 250 feet south of East |J. K.DeLong.eeseeees [Link Fyffe.| Drloied 6
Point Post Office,
137 } 1.9 miles southeast of |W. F, Morell......... |Willard Dr| rl47 6
East Point Post Office, Kinser,
138 | 0.4 mile northwest of |Martin Crider.seessss. {Link Fyffe... Dr r54 6
East Point Post Office,
139 | 0,6 mile southeast of |Charles McKenzie... |seesesseescssssead Dri 158 6
East Point Post Office.
140 | 0.9 mile southeast of |J. L. MusiC.seessessess|Link Fyffe Dr| r60 6
East Point Post Office, and Son,
141 | 1.3 miles southeast of |Hershel Crider Dr 31 6
East Point Post Office,
142 | 1.6 miles south of East |Joe Blackburn..ecsesss |Willard Dr{ r50 6
Point Post Office, Kinser,
143 | 2,0 miles south of East |Bill Blackburn eossses Dr| 160 6
Point Post Office,
144 | 2,5 miles south of East |W. L, Baldridge......|S. Kinser,...| Dr} 151 6
| Point Post Office,
145 | 2,7 miles south of East |John MusiC,ceeeseeseses|McKenzie Dr 54 6
Point Post Office, and Conley.
146 | 3.9 miles southwest of [Sam MusiC..esesseereee|S. Kinser.....] Dr| r71 6
EastPoint Post Office.
147 | 4.0 miles southwest of [Ed MusiCesseessssosesss [JOhn Mayoesod Dr| 145 | cececes
East Point Post Office,
148 | 2.8 miles south of East |W. A. Baldridge..... [Link Fyffe.../ Dr| 160 6
Point Post Office.
149 { 2.9 miles south of East |Nelson Baldridge.,... sseesesdOsenss | Dr| 160 6
Point Post Office,
150 | 3.1 miles south of East |Fred Baldridge. do Dr 32 6
Point Post Office,
151 | 2.8 miles south of East |Harry Baldridge...... |S. Kinseriio| Drfauiiees) 6
Point Post Office,
152 { 2.9 miles south of East |Clifford Baldridge... |Link Fyffe,,.| Dr| =75 6

Point Post Office,
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Principal =
1:2::?,; tv)v:.;er Water level
Lift | Use Remarks
Cha:a;cter Geologic B:::f:'cl:nd Date of
material uhit ( feet) measurement
secesensessane Br 169 secssescesessasess | J,E | Un
Br ré9 L,E | Un
Br 15,82 B,H|D
Sandy-like Br 25,63 | .cceessdOucerece |B,H | D
rock (of
drillers).
Siltstone,...| Br 12,06 do. Un |Chemical analysis in table 1
and sample log 9 on p, 115,
. . eescorsrasesesecss | E Un
Siltstone,., Br 10.71 Jan, 18, 1952 {1L?,E| D Chemical analysis in table 1
and sample log on p, 115.
Hard rock Br rl2 vescerseeessesees |L,H|D,S
(of drill-
ers).
eosesdOuncsee Br 14,07 | Mar, 4,1952|B,H|D
sesesesnsaaces Br r50 sesescssssssesaena | JLE
Blue rock Br 33.41 {Mar, 4, 1952|B,H
slate (of
drillers), :
Sandstone.. Br rl3 Mar, 13, 1952(J,E Chemical analysis in table 1
and sample log on p, 115.
[ Br J,E
vesaensencance Br r100 March 1952|B,H Log thickness, in ft: soil 2 to 3;
sandstone with a little slate
144 to 145,
Slate (of Br 110 t0 12 |ieseecsrscscscenes | JLE | D,S
drillers) or}
sandstone,]
eosssesasessese| B r20 eseescensesseceses |L,H | D
sesnsesssoesee Br oo wees |LLH|D,S
Coaleeesesses| Br 6,08 | May 12, 1952(Pi,H| Un
cesasescsseses fosrsssennas r20 cessescsanascaness | J,E | D,C |Chemical analysis of chloride
content in table 1,
sessssssssanes Br sesses | D
sesesasssonsee Br rll seesesessessecess | L,H {D,S,Q
sossecrsranses Br 13,40 |May 14, 1952|B,H | D
cesenrsrnnsene Br r21 sscsssssencneses {J,E | D Chemical analysis in table 1.
Sand.eeeeess Al JE |D
Sandstone.. Br r5 Fall 199(]E [D
sovasescassens Br .« |J,E |D,S
Black slate Br r5,71 May 14, 1952|B,H (D
(of drill-
ers).
JLE |D
LE
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Table 5.~ Records of water wells in the

Depth|Diam~
Type] of |eter of
Well no, Location Owner or user Driller of | well| well
welll (feef)| (inches)
8245-3740-153| 2,9 miles south of East |[Herbert Spradlin,.....|Link Fyffe.,,|] Dr| 60 6
Point Post Office.
154 | 3.1 miles south of East |W. L. Baldridge, Jr. |McKenzie Dr| r61 6
Point Post Office, andCon-~
ley.
155 | 3.2 miles south of East |J. M. Hall Dr{ 161 1 5
Point Post Office.
156 | 1.7 miles south of East {Claude Robinson.....|J. H. Fyffe..] Dr} 127 6
Point Post Office.
157| 1.9 miles south of East |J. H, Nunnery..cesese |Willard May| Dr| r63 6
Point Post Office.
158 do, oo | sesesado, Claude May | Dr| r62 6
159 | 2.0 miles south of East |J. B. MusiC..eeeeesss |[McKenzie Dr| r61 6
Point Post Office, and Con-
ley.
161 3.8 miles northwest of |Upper Little Paint |... ey.'......... Dr| seeeee 6
Cliff Post Office. school,
163 | House number 27, William Wells....suee | J. H. Fyffe Drf 98 6
Auxier, . and Son,
208| 1.6 miles southwest of |Marion Lilly, Jreeess [esreseserssnssnnd Duj 14 | 30%
East Point Post Office]
209| 2,5 miles southwest of |Mrs, Belle MoleSsaisfasessersnsecsnned Duj 13 | 36%
East Point Post Office.
210 2,0 miles southwest of |Jeff Mole Du 17| 24+
East Point Post Office]
211} 4.5 miles southwest of |C, B, CombsS,eeeseesedf Ruben Dul 19 36t
East Point Post Office,] Howard,
212} 4.4 miles southwest of |Curtis Richardson,...[Curtis Rich-|{ Du| 23 24
East Point Post Office, g.rdson and
ons,
213 5,4 miles southwest of |Clarence Tackett....|James Allen | Dr Vi 6
East Point Post Office. and Wood-~
row Allen,
214| 0.9 mile northwest of O, E, HolmeS,ceeuses |Polk Saundery Dr| 54 5
Cliff Post Office,
8250-3735-1 7.1 mile southwest of | Willard Stevens...... Dr sosese
- West Prestonsburg
Post Office,
2 | 6,8 miles southwest of {M, T. Dotson.....e.. | Willard Dr| r58 [ ceeeers
West Prestonsburg Kinser
Post Office,
3 [YTSPON. | K S. Kinser(?).| Dr| 24+ 6
4 6.5 miles southwest of S. Kinser.....;] Drj r60 6
West Prestonsburg
Post Office,
5 6,0 miles southwest of |Walter Holbrook..ee |MaVicescsneseed Dr| 37 6
West Prestonsburg
Post Office.
6 5.9 miles southwest of |Boyd Holbrook.seesses | sacesssscosssceed DP] ceceeel cosenes
West Prestonsburg
Post Office.
7 5.2 miles southwest of |Fitzpatrick schooleeesesseseseereasnses] D] ceeees 6
West Prestonsburg
Post Office.
8 4.0 miles southwest of |Inland Gas COrp. ceers] seceeeccssccnses] Dr| r54 4
West Prestonsburg
Post Office,
9 7.0 miles southwest of |Ellis Manes..cceeercesey ssrceccecscscoce 46 6
West Prestonsburg
Post Office.
10 | 6.5 miles southwest of |G. R, Spradlifsessee| secessnssecssacsd 50 5
West Prestonsburg
Post Office,
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h;:z;f:gl ;a:;er- Water level
(Character Below land Lift | Use Remarks
of Geologic surface Date of
material unit (feet) measurement
sscsnssassenes pesossssecnse 124,75 |May 14, 1952 B,H| D
Blue sand- Br r30% ceessenssasensses| JLE
rock (of
drillers).
Sandstone.. Br rl sestecesucececses | JLE D
sessaseoscones Br 27.68 [May 14, 1952|......., Un |Chemical analysis in table 1.
seasessanasess Br J.E D jChemical analysis of chloride
content in table 1,
sescssercenene Br .|L,E S
censonvsacsens Br 25 sesssesessssesses | JLE D
seseeeses | LLH| P
Sandstone.,| Br 42,82 |Jjuly 9, 1952] J,E D |Chemical analysis in table 1
\ and sample log on p. 116,
cesnssesesacead  Al? 13,98 |Nov. 14, 1952} B,H
sesessorvenseed  Al? 12,99 |..ceeesdOereeeess BLH| D,S
Coal bloom| Br 13.19 do, B,H
(of drill-
ers),
Ry Al 8 to 10 sessesseseesennee |Pi,B,| D
H
Slate (of Al, Br 6.69 Nov. 14, 1952| B,H | D, S|Log, thickness in ft: dirt and
drillers). clay 15; slate (water) 9,
Coal seam.| Br 26,90  |....e0ed0sieesees B,H | D,S
Sandstone.. Br 20 Nov, 24,1952 B,H| D |Log, thickness in ft: dirt 6;
clay, blue 31; sandstone
(water) 17,
worssssessessd  BI | J?,E{ D
cesvessssesscas Br JLE D
ceresscesssrnad B B,H| Un
cossessncssecsd  Br L D,P
coserarecaceees  BI 19,87 |Jan. 9,195} B,H|{ D
wsesecsscsesess]  Br werese | LE} D
sesseesescesses]  Br sesens B,H| P
coseessesesseed  Br r18 t0 20 |.iieeecsecseenseses) L E In
cessorsssnseend  Br 720 |july 5, 1951 B,H!| D,s
Br 12,64  |...eceedOueeeeecsfucenees] Un
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Table 5.~—~Records of water wells in the

Depth | Diam-
Type| of {eter of
Well no, Location Owner or user Driller of | well | well
well | (feet) (inchesi
8250-3735-11 |6.5 miles southwest of |G. R. Spradlifie..eeess] W. Kinser | Dr r4l
West Prestonsburg and S,
Post Office. Kinser,
12 }15.1 miles southwest of |Penn Fitzpatrick..eeee.| John May,..}] Dr r49] 5
West Prestonsburg Post
Office,
13 | 5.2 miles southwest of do do, Dr r49 6
West Prestonsburg
Post Office,
14 |2.5 miles southwest of |Edgar Hale...coveeeeees. | Willard May] Dr 46] 6
junction of Kentucky
Highways 404 and 114
15 | eeereeedOuiianicrvcasoransenc]osersedOurnnacancnsncenses froenssaseccanessd Dr r50f 5?7
16 | 2.4 miles southwest of |..iieedOuceeecrcacssoreees | James Dr 81] 6
junction of Kentucky Allen.
Highways 404 and 114
17 ].eeensedo Joe Hicks wesseee| S, Kinser...| Dr| 160} 6
8250-3740-1 Bonanza...eeeeee Bonanza school . Dr
0,5 mile west of Bonan-|Albert Spradlin........ | John May.. | Dr
za Post Office,
3 0.9 mile east of Bo- L. H. DOtSON.seusecees |ousessoseesasees| Dr 40 6
nanza Post Office,
4 Myrtlesiaieesasessseseseness {Myrtle school DI | ceeeecefescnsene
5 dOueeese E. P, Prater Dr 51
6 William Branch, 1.3 A. B, Spears...ccceense | J. E. Du 13| 18
miles southwest of the Williams,|
Little Abbott Creek
road.
ki 2.0 miles south of Bo- [N, P. Holbrook........| N. P. Hol-| Du 91 18
nanza Post Office, brook,
8 4.8 miles west of Cliff |Bruce Hackworth,......} Willard Dr 105 6
Post Office. Kinser,
9 4.7 miles west of Cliff |G. W. Adams...eeee... | Isadore Dr 64| 6
Post Office. Horne,
10 | 0.5 mile northeast of  |Farrell Hannah.....c...| Frank Wells| Dr 45 6
the head of Middle
Fork.
11 | 0.9 mile northeast of |Marvin Hannah..eseees | seeeedOucreees| Dr 28| 6
the head of Middle
Fork.
12 | Along unnamed branch, [Mason Fitzpatrick.... | Link Fyffe, | Dr 67 6
0.9 mile north of the Jr.
head of Middle Fork.
13 | 0.6 mile north of Whit- [Marvin Robinson...... | J. H. Fyffe | Dr r55 6
aker Post Office,
14 [ 200 ft southwest of J. L. Whitaker..,..... | Link Fyffe..| Dr 39 6
Whitaker Post Office,
15 | 50 ft southeast of Whit~|G. C. WhitaKer..ieees [saseedOuuraesea] Dr 64 6
aker Post Office. )
16 | 0.1 mile northwest of [Big Lick Fork school..| cesesscecnsenee] Dr | (nse 6
Whitaker Post Office,
17 | 5.3 miles southwest of [Joe DeRossett.e.seeesess| Link Fyffe..| Dr 52 6
East Point Post Office.
18 | Along unnamedbranch, [Mason FitzpatriCKeeses [eeecscsaseeness | Du 20 |eeeeces
0.9 mile north of the
head of Middle Fork,
38 1 1.2 miles northedst of |Virgil Taylors.ceesssess fercecssssesanss | Dut 13| 24%

the head of Middle

Fork.




TABLE §

Prestonsburg quadrangle, Kentucky— Continued
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Principal water-
bearing bed

Water level

Lift | Use Remarks
Chaoz;_acter Geol?gic Be;z:;:::d Date of
material | Unit (feet) measurement
’u..o.ooou.n. Br r4tob 19494......| D
andstone,, Br J,E | D,S
andstone? Br seessnsessrsecnes '.................. veseses| Un |Well partly filled,
besareosrsonses Br 13.54 Aug. 17,1951pi H | D,S
reoesecccsorase Br r22 cesecssssenecses | B,H| S
Sandstone.. Br 17.98 Aug. 17,1951 B,H| D |Chemical analysis in table 1,
Br B | JLE D
Br . LH} P
Br eve coscesacs LE D |Log, thickness in ft: alluvium
30; slate?; sandstone (water).
Gas in well, Chemical
analysis in table 1.
escasessusseses Br 15,26 Nov, 14, 1950| B,H |Un, O
eecacesesnssece Br . LH} P
Slate (of Br 25.41 Nov, 21, 1950%......| Un
drillers),
Coalieeaeeses Br 7.49 weeereedOuiaees | BLH| D |Log, thickness in ft: dirt 20;
slate, black 4; coal.
veeesdOuasanen Br 4,09 seeesesd0uaaass | B,H|] D |Log, thickness in ft: dirt 5;
rock, gray, hard 6; coal.
Chemical analysis in table
1,
assecsneasasenn Br 40.26 Sept. 11, 1951| B,H Gas in well, Chemical analysis
in table 1.
Sandstone.. Br 34.71 veeoseedOucenees | B,LH| D
Slate (of Br 8.83 May 7, 1952 jiieesso | Un  |Log, thickness in ft: alluvium
drillers), 45; slate (water) 1; coal.
Coalieseseese Br 8to g vessssslOueeese | B,H{ D [Log, thickness in ft: dirt and
soil; rock; coal; rock 5,
seusecesesracas Br 12,35 veresssdOureces foseseos| Un  fLog, thickness in ft: surface
18; rock, white 42; rock,
black 10.
cecrestssasanes Br 21,86 seeeesdOienees | LE | D
aesssnssanasees Br 24,13 veessesdOueeeee | B,H| D |Chemical analysis in table 1,
seoses 47.59 vessssedOusnees [ ooease| Un
essssosssasaone Br 8.60 sesssesdOnesess | LLH]| P
Sandstone., Br 11,73 May 14, 1952| B,LH| D |Chemical analysis in table 1,
cesssesnsessese Al 12,29 July 22, 1952[ B,H| D Do.
foesesececonnes Al? 12,69 Nov, 13, 1952| B,H| D
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Table 5.~ Records of water wells in the
Depth|Diam-
. Typel "of leterof
Well no, Location Owner or user Driller of tvell | well
. well |(ieet) [inches)
8250-3740-39 | 1.6 miles northeast of |Middle Fork school... eecssssseessss{ Du 22| 3ot
the head of Middle
Fork, +
40 | 0.9 mile north of Ray Blairisceesesesesses | RayBlair,, | Du 17| 24°
Whitaker Post Office,
41 10,1 mile northwest of |Big Lick Fork school..| James Dr r50 5
‘Whitaker Post Office, Allen,
42 |1.4 miles southwest of |[Sherman Tackett..ess | cesesdOuereee| Dr 60 6
Whitaker Post Office.
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Prestonsburg quadrangle, Kentucky—— Continued

Principal water-
bearing bed Water level
Character Below land Lift | Use Remarks
of Geologic|  guface Date of
material unit (feet) measurement
A1? 11.89 | Nov. 13,1959 B,H| D,P
Hard bluish Br 14 Dec. 8, 195%.......| Un |Log, thickness in ft; talus 8§}
rock (of siltstone, blade 14; coal
drillers). 2; claystone, silty 4; rock
bluish, hard (water) 1,
IS B " 9.19 |Nov. 13,1952] L.H | P
Limestone Br 30,56 | .ceesesdOcacsess | B,H|D,S
(of drill-
ers).
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Table 6.— Records of springs and water-yielding coal

Location: For location of springs and mines see plate 1.

Spring or g'rr:g}?i.c Principal water-bearing bed
mine no, Location Owner or name situ- Character Geologic
ation of material unit
Records of
8245-3735-60 |1.4 miles northwest | Wes Campbell,.JBase of Al
of Watergap Post road cutf
Office.
61 |1.3 miles northwest | Taulbee POUIN. T- TUURR N Al
of Watergap Post Branham.
Office.
62 |1.2 miles southwest | State of Ken~ JHiin1side #andstone..... Br
of West Prestons- tucky, (road ]
burg Post Office. cut),
63 |Town Branch bridge { Chesapeake & [Side of  |Coal seam....J Br
Prestonsburg, Ohio Railway | cliff,
Co.
65 |3.9 miles southwest | Paul Dotson,.....|Nose of |Coal seam?... Br
of West Prestons- hill,
burg Post Office,
66 }.eeeeeodo.. sesnseedO, seses [Hillside... |Coal seam.... Br
8245-3740~160 {1,6 miles west of Frank Arnett.....}.ess.d0..... [Co2l seam‘?...J Br
Cliff Post Office,
8250-3735-18 7.7 miles west of | Bill Adams.......[Base of  |eeersererernenss Al
West Prestonsburg terrace,
Post Office,
19 18.0 miles west of do do. Fnhd Al
West Prestonsburg
Post Office,
20 {7.4 miles west of veresse@Ouanecnensee [Side OF  fiveccseesreoerane Al
West Prestonsburg terrace,
Post Office,
8250-3740-43 |5.5 miles southwest | Will Collins,.... |Road cut #iltxtone.......‘ Br
of East Point Post in hill-
Office, side,
44 15,2 miles southwest | Eva Collins....:, |.....do.... | Coal seam.... Br
of East Point Post
Office.
Records of water-
8245-3735-64 (4.3 miles west of | Paul Dotson,..... [Hillside...[Sandstone and Br
West Prestonsburg coal seam,
Post Office.
8245-3740-164 |5.3 miles northeast | Wiley WarriX... lieeesd0.e... |Coal seam,... Br
of Cliff Post I
Office,




TABLE 6

mines in the Prestonsburg quadrangle, Kentucky

Geologic unit: Al, alluvium; Br, Breathitt formation,
Use: D, domestic; S, stock; Un, unused.
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Yield Tem-
pera-
Improvements Rate of flow: Date of Use ture Remarks
(gpm) measurement (F)
springs
Two dug pitS.ececessessadNot flowing..|Oct. 25, 1951 Un 54 | Contact spring.
[Dug pit covered by itol do S
corrugated iron,
[Nomererarrerrerssrreeees 1-fply 11, 1952 | Un| 64 |joint spring.
eeeresssesdOnrerncenarenenes 5 {july 14, 1952 Un |evecesesss {Contract spring,
Rock retaining wall, .. 1 - {Oct. 13, 1950 Un [ecerceenes Do.
Brick retaining wall. 17 feveeeredOuiinecsennnee] D feeensennes Do.
Piped to house,
{Stone and board re~ |.. D
taining well,
Pit and tunnel lined 1 [jan. 16, 1951 D 49
with rocks,
Pit covered with 1 JeveeesedOuerrrcnesecs] D 47 Contact spring, Chemi-
boards. cal analysis in table 1,
Pit lined with rock and 5 |eveeersdOrrrrecesaaes| D 46 |Chemical analysis in
covered with galvan table 1, *
ized iron sheet,
[Basin dug out at base 1- [Nov, 14, 1952 s oo Joint spring.
of seep.
Pit dug out in front of 1- do S Contact spring (?).
coal seam,
yielding coal mines
INODE.esesasssaesasansesees 5 [Dec. 14, 1950 Un 40 [Chemical analysis in
table 1,
Mine entrance sealed. fL...ee D 62 Do.
Piped to house,
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164 GEOLOGY AND GROUND WATER, PRESTONSBURG QUADRANGLE, KY.

Table 9~ Water levels in observation wells in the Prestonsburg quadrangle, Kentucky
{All water levels given ih feet below land-surface datum, For description of wells, see table 5]
Well 8245+3735-2, Owner: Paul Dotson

- (Water Water Water Water
. Eatf ievel Date level Date level Date level

6k, %2, 1950 |11, 86 ||Feb, 1%, 1951)11,11 [ljune 19, 1951 12,13 [[Nov, 6, 1951 13.70
6 ul

12,18 26 10.85 ||July 3 12,55 20 13,33
80 11,92 12 10,86 17 12,84 [|Dec, 4 12,17
Nov, 18 11,84 26 11,10 31 13,23 18 11,47
99 11,46{|Apr. 9 10, 68 [|Aug, 14 13,77 ({Jan, 2,1852 11,64
Dec, 11 10, 88 12 10,71 28 14,11 16 11,28
22 11,45 23 11,52 j|sept.11 14,09 30 11,11
Jan. 2, 1951 [11,89||May 17 11,36 25 13,87 ||Feb, 18 11,01
16 11,44 22 11,46 [jOct, 9 13,80 27 10.98

29 11,76 || jue 4 12,04 23 13,84

Well 8245-3735-2~Continued
[Noot: daily witer level from recorder graph, 1952]
Day |Feb, | Mat, | Apr, | May | Juie |July Aug. | Sept. | Oct, | Nov. | Dec,

1 wiosseses] 10,79 | 11,13 Lvisennas] 12,02 12.99) 13,35( 13,77 14.33 | 14,44
2)susieess) 11.88] 10,93 | 11,05] 11,44 12,12 ..., 13,24 13.83] 14,36 | 14,13
] PO 11,10 | 11,22| 11.38] 12.10 |... 13,531 14.10},14.40 | 14,31
4fivseeces] 11,011 10,94 | 11,23] 11,35 12,12 [ieeoeens | 13.87] 14,00/°14,28 | 14,19
Slaneenss| 11,871 10,97 | 11,14 11,43 12,17 13,04 13.68] 13.97]ceseeacersd 13.96
6linsseens] 11,62 11,21 | 11,15] 11,49 12,22 13.05] 13,62] 14,05 14,00
Msversesc] 11,66 11,32 | 11,82] 11,50 12,21 L o.creunns | 13. 58] 14, 16 14,03
8feinnnncn| 11.57| 11:40 | 11.15] 1150 12,07 [ B13. 01| 13.71| 14 04| errrmseeeed?13. 91
Qlesinas| 11,31 11,46 | 11,15] 11,54] 12,11 ] 13,00] 13,76} 13.94]seeeerscens] 13.84
10f.ceeneae| 11,15] 11,86 | 11,08 11,57] 12,19 | 13,00( 13,71] 14, 03]..ceereese | 13.53
1]vieaaa} 10.92| 11,55 | 11,15 11,66] 12,31 | 13,09/ 13.70]| 14,18 13,77
12fii0iaa] 11,291 11,32 | 11,30] 11,64 12,46 13,12| 13.68] 14, 11|.cesuereces} 13,61
13]ccerees| 10,781 11,04 | 11,39| 11,74] 12,45 13,26( 13.71] 14, 13]....0eeee..| 13.59
14]ievioees 11,181 11,18 [ 11,49( 11,80 12,41 ( 13,26/ 13,70] 14,14 13, 63
15[eueniees] 11,29 11,33 | 11,25| 11,81] 12,39 13,19} 13,60] 14,04 13,63
16]civieses 11,34| 11,79 12,60 | 213, 06] 13, 62| 14,23 13,68
11]. 11,42] 11,80 12, 57 feeesoores | 13,53] 14,23]ceseoversed] 13,58
18)iuiaeiee 11.47) 11,98) 12,57} 13,29 13,55] 14.28/P14,48 | 13,59

19 eeeesees] 11,04 11,54 | 11,40| 11,06 12,49 18,30] 138.53| 14. 10|cessereeces| 13,64
20]iii0enes] 11,09 11,54 | 11.22] 12,04 ] 12,43 | 13,29] 13,81 14, 42}ccererecees]| 13.35
21 iivenenn 11,12 11,58 | 11,40] 12,12] 12.46 | 13.26| 13,85| 14.61|..0eeeeeeed 13.39
selosicense | 11,55 | 11,89 12,15]12.51| 13.33] 13,82| 14. 44}.cceseeee.e| 13.35
vecenssse| 11,48 | 11,35( 12,13] 12,56 | 13.42( 13.89( 14,33 .uueeereeed 13.28
eeeiesee| 1145 | 11,27] 12,01 12,66 | 13.43| 14, 00| 14.27] vesereereed 13.45
10,91 11,87 | 11,12| 11,91} 12,70 13.50{ 13.92| 14.29 13,44
6:0eeeee.| 10,941 11,29 | 11,28| 11,91| 12,76 | 13.55| 13.80] 14.34 13,47
2T seernens] 10,93 11,16 | 11,40] 11.93] 12,76 | 13.50] 13,86] 14.19]....c.c...d 13,39
Bl cererses| 11,04 | 11,11 | 12.39] 11.98] 12.70 | 13.34] 13,91} 14.10[P14.51 | 13,48
29/10,96] 11,03 ] 11,09 | 11,38 11,95} 12.71| 13.42| 13.96] 14.45| 14,40 | 13.39

30 11,14} 11,18 | 11,35| 11.88| 12.82| 13.38] 13.87{ 14.50| 14,53 | 13,26
31| inozf © | 12,94 13.32 14,36 12;88
3Estimated. b Tape measurement,

Well 8245-3735-2— Continued

[Noon daily water level from recordet graph, 1953]

Day Jan, Feb, Mar, Apr, May June
1 13,44 |.ceereniieniies 11,97 |eeeessicacssnnes 11, 87 11,66
2 18, 06 fuucsaivesessaios 11,71 11.94 11,90
3 12,86 411, 80 11,67 12,22 11,94

3Egtimated,
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Table 9, —Water levels in observation wells in the Prestonsburg quadrangle, Kentucky—Con.

Well 8245-3735-2— Continued

Day Jan, Feb. Mar, Apr. May June
4 13,13 12,04 11,47 [ieressecsecneanes 12,31 11,92
5 13,06 12,04 11,75 12,20 11,96
[ 13.30 11,84 11,81 12,18 12,01
Tl cesnncensaessone 11,97 11,86 11. 60 12,07 12,05
8 12,78 12,03 11,79 11,82 12,07 12,06
9 12,59 12,40 11,94 11,70 12,11 12,14
10 12,42 12,43 11,85 11,64 12,09 12,18
11 12,49 11,97 11,81 11,86 11,98 12,25
12 12,89 11,86 11,76 11,57 11,94 12,19
13 12,72 12,08 211.70 11.80 11,97 12,04
14 12,75 12, 05 11,69 12,07 11,94 12.05
15 12,75 11,77 11,58 11, 82 11,93 12,13
16 12,72 11,92 11,84 11,88 12,15
17 12,47 12,29 11,77 11,73 212,07
18 12,40 12,41 11,38 11,74 [sesesesesesassoses
19 12,25 12,37 11, 60 11,64 12,29
20 12.15 12,08 11,75 [oeierecesesessessl 11,72 12,30
21 12,17 |eccrcesecresenes 11,70 12,01 11,66 12,34
22 12,32 |isvieeereearecen 11,67 11, 89 11,57 12, 48
23 12, 00 12,34 11,58 11,88 11, 63 12,56
24 ceersenscesronse 12,05 11.57 11,92 11,67 12,58
5 11.81 11,61 11.81 11,60 12,64
11, 65 11,68 11,176 11,51 12,72
11,58 11,57 211,99 11,75 12,78
11,91 11,43 12,03 11,93 12,83
11.60 11,97 11,83 12,88
11, 69 11,81 11,61 €12, 87
11,55 11,55

bTape measurement,
€ Measurement discontinued.

AEstimated,

Well 8245-3735~6. Owner: Jimmy Green, Water level, 1950: Dec, 19, 19,35

[Noon daily water level from recorder graph, 1951j

Day] Jan. | Feb. | Mar, | Apr, | May | June | July Aug. | Sept. | Oct, Nov, | Dec.
1 19.99] 20.41] 20.76] 21.48 21.59] 21.52| 21.21| 20.07
2152018 eree fouveenees| 18.80] 19,951 20.43] 20.84| 21.49| 21.53| 21.52| 21.10( 20,14
3 18,68| 19.30f 20,49| 20.89] 21,48] 21.50| 21.53| 21.07] 20.21
Sevrepee cosens 218,52(u000p00e| 20.54] 20.89 21,55 21,56 21.06 | 20.16
5 18.64 20,39} 20,98 21.56| 21,82| 21.14 | 20,04
6 o 18.74 20,30] 21,08 21,45( 21.84| 21.11( 19.99
" 18,78| 17.86| 20.29] 21,04 21,44 21.61| 20.76 | 20,02
8 18,86 17.93( 20.22| 21,05 21.51| 21,64| 20,76 | 18.18
9 19,00 18,17/ 20.20| 21.07 21.52| 21,84| 20.82] 17,01
10 219,09( 18,42( 20.22| 21,10 81,54( 21,65 20.85| 17.55
11 everes hporesses|219.26] 18,56] 20.31| 21,09 21,55| 21.66{ 20.89 | 17,84
12}eeere.. 18,12 b18,85 19,11] 18.86] 20.39| 21.16 21.52] 21.73| 20.90 | 18.21
13 18,79 19,11 20,40/ 21.09 21,50| 21,76{ 20.90{ 18,64
14 % sesees fosavepe poasesnes | 18,87 19.32{ 20,40 21,08 21.40| 21.77| 20.82{ 18.79
15{68.39 o L] 18083| 229042| 20.48] 21l09 21,34 21,74| 20.68 [*16,35
16 18,89 ,u0eeseee| 20,48/ 21,12 21,34 21,73| 20,40 reesseres
17 19,04)cee0seess| 20.54| 21,23 21,36 21.93{ 20,35 fesesseses
18]serense|sesenre 19,18 20,63 21.25 21,40 21.73| 20,39 [a17.85
19 eesnred sosner 19,18 20,67] 21,24 21.47| 21.793

20 19.37 20,68 21.29 21,58 21.72

21 19.48| 20,00/ 20.70| 21.30 21.56| 21,73

22(sescreed srases 19,46 20,04 20,73/ 21.32 21,55( 21,74

23 19,60] 20.00| 20.79| 21.33 21,60 21.72

24 o] 19,61 20,09/ 20.86| 21.35 21,57( 21,70

25 19,66/ 20,17| 20.89| 21,35 21.44] 21,80

26 p18,70[P18.68| 19,71 20,19] 20.89| 21.37 21,40| 21,774

8Estimated. bTape megsurement,
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Table 9.—Water levels inobservation wells in the Prestonsburg quadrangle, K entucky—Con,

Well 8245-3735-6 —Continued

Day{ Jan, [Feb, [ Mar, | Apr. | May | Jupe | July Aug. | Sept, [ Oct, Nov, | Dec.

27[seeenss 19,81f 20,171 20,89 21.38] 21,75 2i.40{ 21,71] 19,76 | 18.63
28 b eceree 19,82{ 20,20 20.89| 21.38] 21.69| 21,49} 21.64! 19,79 | 18.69
29{b19,38...... |018,78| 19,84 20 20.89) 21.42| 21.69] 21,54} 21,73| 19,92/ 18,72

11] bo1,71 19,90 20:30 20.81) 21,45 21,68} 21,53| 21,71] 20.01| 18,81
31.eeeses 218,79 20,38 21,417 21,67 21,73 18.96
4Estimated. b Tape measurement,

Well 8245-3735-6—Continued

Water Water Water Water
Date level Date level Date level Date level
Jan. 1, 1952 { d19,14fljan, 26, 1952[417.70] Feb. 16, 1952/d17.51 [jOct. 7, 1952 22.09
2 d18.89 27 d17.23 17 d17.22 20 22,15
3 d17,3 28 d15.42 20 317,93 || Nov. 4 22.06
4 d17,47) 29 di15.96 21 d18,24 18 22,24
9 d18.30 30 d16.82 27 19.20 || Dec. 3 21,89
10 d18,1; 31 d17,41}f Mar. 13 18.04 15 21,10
11 d18,07|[Feb, 1 di7,17 25 14.76 30 21,41
12 dig,11 2 d18,03f Apr. 8 19,43 || Jan. 13, 1953 19,03
13 418,26 3 418,15 21 19.87 27 19,03
14 dy8.44 4 47,95 May 5 19.27 || Feb. 10 20,25
15 d18,63 5 417,90 19 19.75 23 18,87
16 d18.85 6 418,02|l June 2 19,49 [|Mar. 9 18,81
17 d1g.9 7 18,25 18 20,74 23 20,13
18 d18,23 8 d18.39 30 20.36 || Apr. 6 20,28
19 d18,00 9 418,61 July 14 21,08 20 20,24
20 d17,97 10 d18,75 28 21.27 || May 4 20,91
21 13,12 11 418,77 Aug. 8 21,38 20 15,83
22 d17,83 12 18,90 25 21,60 || June 8 20,75
23 d16,91 13 418.95(| Sept, 9 21,84 19 21.20
24 d16,68 14 d17,50 22 21,92 30 21,71
25 17,34 15 17,37
4Estimated, dDaily noon water level from recorder graph,

C©Measurement discontinued,

Well 8245-3740-1, Owner: B, M, Thompson

Oct, 10, 1950 37.4MOct, 30, 1950 37,70)f Nov, 29, 1950] 37,45 |{Dec.22, 1950| 36.05
16 37.54fNov, 13 37,63| Dec, 11 35,34

Well 8245-3740-1—Continued

Noon daily water level from recorder graph, 1951

Jan, | Feb, | Mar, | Apr, | May | June July Aug, |Sept, Oct, | Nov. |Dec.

essososlesesses | 34,08 | 33,571 34,78| 35.44| 36,26 | 37.17| 38.04| 38.32| 38.72137.92
636.5( 4eeee | 34,11 | 33,63 34.80 36,48 36,27 | 37.21| 38,06 38,33 38,36(37,95
esvseeef veeee | 34,13 | 33,521 34,50| 35,53] 36,31 | 37,26 38,05 38.36| 38.42{37.97
34,20 | 33,17 34,10/ 35.59| 36,31 | 37.29| 38,03| 38,38| 38.46/37.97
34,14 | 33,27 34.04| 35,37| 36,40 | _37.32| 38,06 38.40| 38.49]37.99
33,71 [ 33,38 | 34,12| 35.11| 36,40 | #37,36| 38,07| 38,42| 38.46/37.98
33,60 { 33,481 34,03 35,13| 36,42 | 37.36 | 38,12| 38,45| 38,45[37.98
33,68 | 33,67 33.85| 35,24 | 36,46 | 37,39 38,12 38,45| 38.43[37.72
33,80 | 33,731 33,86 35.27{ 36,51 | 37,44 38,08 38,46 38.4137.30
33,89 | 33,88 33,96 35.32| 36.55 | 37.46| 38,09 | 38,49 | 38.41/37.18
33,94 | 34,04 | 34,00 35.21f 36,59 | 37.47) 38,14 38,50 | 38.43|37.25
33,95 | 34,01 34,26 35.28| 36,62 | 37,51 38,16 | 38,53 | 38.43|37.31
1134,00 [ 33,72 | 34,41} 35,38 | 36.67 | 37.53| 38,17 38.54| 38.44|37.40
seseess 34,38134,09 |33.51 | 34,56 | 35,46 36.69 | 37.56| 38,19 | 38,55 | 38.48(37.36

a : Ry
Estimateq, b Tape measurement,

Day]
1
2
3
4
5
6
7
8
9

10
11
12
13
14
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Table 9.—Water levels in observation wells in the Prestonsburg quadrangle, Kentucky—Con,
Well 8245-3740-1-— Continued

Day| Jan, | Feb. | Mar. |Apr, May |June July Aug, | Sept, | Oct.| Nov.| Dec,
15 b36'.35 34,45 34,13} 33,57| 34.64| 35,45 36.73| 37.57| 38.07{ 38.56| 38,51} 36.97
18 34,27 34,22| 33,70f 34,72 35,51} 36.72| 37.61| 38.09| 38,59| 38.44| 36,22
17 34,25 34.26| 33.78] 34.83) 35.58| 36,75 37.63] 38.10| 38.61| 38.33| 36.45
18 34,30f 34,10| 33,83| 34,921 35,64 36,78| 37,68| 38,15} 38,63 38,30 | 36.63
19 34,36} 33,79| 33.89] 34,94 35,72 36.81| 37.69] 38,18} 38,65} 38,33} 36.63
20 [eseeeeed 34,35] 33,53| 34,09] 34,98| 35,75| 36,87} 37,72{ 38,21 | 38,66 38,37| 36.52
21 34.39| 33,30| 34,12{ 35,07] 35,82| 36,90{ 37,74| 38,22 38,68} 38,36 | 36,16
22 33.65{ 33.44| 34.25] 35,12]35.85| 36.,94| 37.78} 38.23| 38.70 | 38.37 [*35.40
23 33.41) 33,51| 34,46] 35,17] 35,92 36,97) 37.81] 38,28 38,70 | 38,39 35,63
24 33,59 33,78| 34,43| 35.,22| 35,97| 37,01{ 37,84 38,28 38,73| 38.41| 35,92
25 33,69| 33,83| 34,51) 35,23) 36,03 37,02| 37.88| 38,25| 38,75 38,14 | 36,00
26 foensseee| 33.79] 33,99| 34.58| 35.23] 36,08| 36,96 | 37.89] 38,25 38,75| 37.84 | 36,12
27 33,97| 33,95] 34.64) 35.29| 36,13} 36,98| 37.91] 38,26 | 38,75| 37,72 | 36,17
28 34,03| 33.97| 34,70| 35.33)36,17{ 37,02| 37.94( 38,28 38,76| 37.78 | 36.13
29 [636,30.c.... | 34.00| 34.71) 35,37} 36,23| 37.05| 37.97| 38.30 | 38.79| 37.86 | 36.15
30 34,14} 34,73| 35,39( 36.26| 37.09{ 37.99| 38,30 38,79| 37.89| 36,17
31 33.83 35.39 37.13] 38,01 38.80 36,22
aEstimated, bTape measurement,

Well 8245+3740-1— Continued
[Noon daily water level from recorder graph, 1952]

36,301 33,63) 35,16 33,22l....... | 34,48| 36.04| 37.20f 37.75] 38.41 38,99 | 39.00
36,37 33,79 35,15! 33,40f....... | 34,59 36,10 37.22] 37.77| 38.45| 39,01 | 38,98
36,39 33.85] 35.04|-33,54 peoseses 34,661 36,141 37.25) 37,82} 38,50) 39.03| 39,03
36,28 33,90] 34.50| 33,54 }...ee.. | 34.74| 36,19| 37.25| 37.85| 38,49 39,04 | 39.04
36,21} 34,05| 33,79 83,70Leueee.. | 34.84| 36,26 37.28| 37.87( 38,52 39,05 39.02
36,17) 33,98] 33,94 33,79] 33,65} 34,93} 36,31 37.20{ 37,89 38,54 39.07{ 39.03
36,191 34,13 34,13| 33.86| 33,81]35.00| 36.32| 37.,27| 37,92 38,57, 39,10 32.00
36,15 34,144,........ | 33,93| 33,87} 35,08 36,34} 37.30| 37.95| 38,57| 39,11 | 38,95
36,23 34,29| 34,26] 34,01) 34,00]35,16] 36,41 37,31| 37,98 38,58| 39,12 38,95
10 | 36.24] 34,37| 34,32| 34,06| 34.01|35.19| 36.,45| 37.35| 38,00} 38,65| 39.13| 38,90
11| 35,46 34,40] 34,46] 34,17] 33,93} 35,27| 36,51 37.40| 38,04 38,64| 39,14 | 38,55
12 | 35.38....0.. | 33.96] 34,19] 33,79 35,30} 36,53| 37.40{ 38.06| 38,64 39.16| 38,06
13 | 35,50f 34,65 33,78] 34,24| 33,36} 35,36} 36,56 37.,40( 38,16} 38,66 39,19 | 38.31
14 | 35,56 34,37] 34,00 34,28| 33,43}35.43| 36,60 37.26{ 38,13 | 38,66 39.18 | 38.39
15 | 35,63 34,07| 34,11| 34,33] 33,56 35,48 36,65| 37,33| 38,13 | 38,67 39,18 38,43
16 | 35,70| 34,00 34.23| 34,38} 33,73 35,53} 36,71 37.36| 38,15| 38,69 | 39,19 | 38,44
17| 35,7% 33,97 34,41 34,41 33.87]85.60] 36.72| seseeseses| 38,17 | 38,71 39,19 | 38,46
18 | 35.71] 34,03| 34.49| 34.44( 34.04|835.67| 36,74 37.45{ 38,19 | 38,74 | 39.19{ 38.49
19 | 35,50] 34.05| 34,59| 34.49| 34,09 35,72} 36.69| 37.48| 38,20 38,74| 39,21 38,52
20 | 35.46] 34,12] 34,59 34,54| 33,97}35,79| 36,72 37,50 38,22 | 38,78 | 39,23 | 38.51
21 | 35.47 34,30| 34.56| 34.58] 33,93{35.85] 36.77| 37.54| 38,24 | 38,81| 39.21] 38.54
22 | 35,39 34,47 34.21| 34.64| 33,97{35,86| 36.81| 37.54| 38,22 | 38.82( 39.17| 38.56
23 | 34,23 34,55| 32,27| 34,69} 34,08]35.65] 36,86 37.51| 38,24 | 38,83 38,98 38,57
24 | 33,68P34,61L.c00ee.. | 34.74( 34,16| 35,52} 36,91| 37,51 38,27 | 38,85| 38,99 | 38.61
25 | 34,21 34,79] 31,18 34,54| 34,19} 35.53| 36,94| 37.53| 38,29 | 38,87 38,94} 38.61

€© 0010 U 61D 1

26 | 34,40] 34,83 34,38| 34,30} 35,67 36.99 37.62| 38,30 | 38,89 38.92( 38,63
27 | 34.39] 34,90 33.69] 34,34} 35.77| 37.02 37,61| 38,33 | 38,89 | 38,96 | 38,64
28 | 33.53] 34,91},0000seee] 32.84| 34,41] 35,86 37.06 37.63| 38,36 | 38,92| 38,96 | 38.67
29 | 32.89 35,04 31,90} 34,481 35,92] 37.10 37.,67| 38,37 38.95| 38,96 | 38.68
30 | 33,09 coseneses]| 32.11) 34.,41] 35,96 37,15 37.74] 38,39} 38.97| 38,99} 38.68
31§ 33.44 34,39 37.17 31.72 38,98 38,66
2 Estimated,

Well 8245-3740-1— Continued

[Noon daily water level from recorder graph, 1953]

Day Jan, Feb. Mar, Apr. May June
1 38.73 37.64 36,98 36,42 36.97 | 35.68
2 38.68 37,66 36.89 36,54 36.98 35.81
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Table 9, —Water levels in observation wells in the Prestonsburg quadrangle, K entucky-— Con.
Well 8245-3740-1— Continued

Day Jan, Feb, Mar, Apr., May June

3 38.64 37269 )eeerrereosensen 36,55 37.01 35.88
4 38,66 37,77 | 36.68 37.03 35.96
5 38,63 37,79 36,68 37.04 36,04
6 38,63 37.81 36.66 37,02 36.13
7 38.49 37.85 | 36,75 36,60 36,13
8 38,21 37,88 36,76 35,95 36.09
9 38,04 37.91 36.66 35,92 36,17
10 38.07 37.91 36,65 36,07 36.24
11 38,07 317.88 36,72 36,15 36,33
12 38,09 37.86 36.60 36.25 36.09
13 38,11 37.86 36.66 36.35 36,21
14 38,13 37.69 36.66 36,39 36,27
15 38,14 37,65 36.44 36,46 36.24
16 38,17 37.59 36,45 36,52 36,30
17 38,14 37.54 36.48 36.55 36.35
18 38,10 37.42 36,47 36,61 36.42
19 38,04 37.43 36.55 36,27 36,47
20 38,03 37.44 36.53 34,14 36,51
21 38,03 37.37 36.57 33,31 36,57
22 37,92 36,42 36.62 33,92 36.63
23 37.80 36,23 36.65 34,54 36.65
24 37.77 36,56 36,76 34,76 36.69
25 37.79 36.65 36.75 34,89 36.72
26 37,79 36,73 36.77 35,01 36,77
217 37,78 36,82 36.86 35,23 36,81
28 37.78 36.93 36.88 35,32 36.84
29 317,68 36.90 35,39 36.88
30 37.56 36.91 35,46 ©36.86
31 37.59 35.56

€ Measurement discontinued,

Well 8245-3740-11, Owner: Julia Blackburn

Witer Water Water Water
Date level Date level Date level Date level
Oct. 12, 1950 9.13}|Oct. 30, 19504 9,35 [I[Nov, 29, 1950| 8,70 jDec, 22, 1950 9.21
16 9,68]INov, 13 8.94 ||Dec. 11 7.99

Well 8245-3740-11—Continued

[Noon daily water level from recorder graph, 1951)

Day| Jan, | Feb.]|Mar, | Apr. | May | June | July Aug, | Sept. | Oct, | Nov, | Dec.

1 ceveees| 8.62 | 8,39 | 9,04 | 9,05 | 9.55 | 10,98} 12,13 | 10,71} 8,78 9.13
2b9,41 8,72 | 7.98 {849} 9,17 | 9,62 | 11,03} 12,23 | 10.78 | 9.01 9.28
3 8.70 | 7.65 |6.76 | 9,29 | 9.70 | 11,08} 11,93 | 10,85 | 8,93 9,38
4 lecosenedoesense | 7,18 | 7,90 }17.23 | 9,32 | 9,74 | 11,19] 11,85 | 20,97 | 9,13 8,96
5 7.03 | 817 16.79 | T.87 | 9.88 | 11.28 |ieeseeeas | 11,08 | 9,32 8,38
6 741 | 8.33 [7.38 | 818 | 9.99 | 11,36 fieseerses | 11,15 | 9.36 8,61
7 711 | 8,44 |6,49 | 8,49 110,06 | 11,34 |ieeeneess | 11,16 | 7.87 8,87
8 749 | 847 |7.17 | 7.74 |10.15 | 11,42} .ceeeee. | 11,11 8,33 5,76
9 7.99 | 8,63 |6,71 | 8,10 |10,23 | 11,49 1114 | 8,79 [eeeeseone
10 8.25 | 8.67 |8,11 | 831 [10.34 | 11,11 sceeeeeee | 1018 | 9.02 |evererens
11 8,39 | 8,72 |8,29 | 8,51 |10,40 | 11,21] 11,35 | 11,22 9,19 | 37,94

12 |.eeeeeed 8777 8,47 | 7.80 |8.48 | 8.66 |10,48 | 11.30( 11.38 | 11.31{ 9.30 8.32
13 [eecorsed cooeses | 8,21 | 7,89 18,71 | 8,42 {10,49 | 11,39| 11,43 | 11,39 ] 9,39 8,73
14 frasessd sesnses 7.45 | 7,72 | 8.81 | 8,54 | 9.18 | 11.47| 10,35 | 11.45 | 8,38 8,65
15 106,66 |.uueeee | 7.90 | 8,00 |8,92 | 8,63 | 9,42 | 11,53 10,44 |11.47] 8.20 6,57

16 8,16 | 8,21 9,02 8,75 | 9,55 | 11,58 10,55 | 11.52 | 7.46 | 27.52
17 corcese| 8.38 | 8,36 19,10 | 891 | 9,69 | 11,66 10,65 ] 11.59 | 7.97 | eensrers
18 848 [9.24 | 9,18 | 9,80 [ 11,731 10,77 [ 12,64 | 8.50 | 37,72

2 Estimated, b Tape measurement,
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Table 9, Water levels in observation wells inthe Prestonsbutg quadiangle, Ketihicky—— Con.
Well 8245-3740-11—Contimied

Day| Jan. |Feb, | Mar. | Apr. | May | June | July | Aug. [Sept: | Oct. |Nov, | Dee.

; ag:88 8.49(9.36 | 9:18 | 9.90 1%;8(1 10.85{ 11.68| 8.85| 17.85
20 ;| 6.65 | 8.66|9.44 | d:29 | 9.96 | 11.88| 10.99| 11.67| 9.10| 7.87
21| ivesied eoenee | T35 | 8.72]9,54 | 9.26 | 10,07 | 11.94| 11,30 | 11.85 | 9:24] 6.64
22 7.3 | 8:78]9.60 | 9:30 [10.18 | 12.03| 11.16] 11.56| 9.35| 7.42
23 7:97 878 | 9.44 | 9.43 | 10:28 | 12:11| 11.22| 11,50 | 9.41| 8.02
24 8,27 8,761 9,43 | 9.58 | 10.40 | 12:18| 11.20 11,48 | 8.09| 8.52
25 ‘ 8.83]9.48 | 9.69 10,42 | 12:24 10:76 | 11.47| 17:90 8..7§
26 | eereeeedD8.54| 8,34 | 8,949,538 | 978 [10.51 | 12.30] 10:78| 11.38| .26} 8.1
27 | cosnsend cosenns| 8.43 |  9.05[9.28 | 9.82 |10.58 | 12.36| 10.63| 11.25| 7.89| 8.49
28 8.46 | 9.03{9.16 | 9.90 |10.66 | 11.97] 10:46| 11,17 | 8:36] 8:65
29 (57,91 |.eeeee] 8,39 | 9.06)8.60 | 9.90 |10.74 | 12.00] 10.55| 11,25 8.72| 8:74
30 [veuacese} 8.21 | 9,09 8.82 | 9,63 liciesess| 12.05| 10.83] 11.95| 8,95| 8.68
31 8,31 8.94 10,90 | 12,09] 11,28 8,81
3pstimated, bT4pe measurement,

Well 8245-3740-11— Continued
[Noon daily watet level from recordes graph; 1952]

9.04 | 8.57| 8:83| 9.20]8.76 | 9.07] 9.72 1};79 13.18 | 15,11 15,84|14.69
9.09 | 8,70 9.06 | 9.30]8.95 | 9,27 9.87 | 1i.80| 13.21| 15,13 15.87]14.61
7.20| 8.56 1.75 | 9.44)19.18 | 9:30 | 9.95 | 1i.86| 13.32| 15.18] 15.90]14.5
47| 734 T81| 9.45(9:34 ] 9.51 (10,05 11.91( 13.41( 15,22 15,92 14.57
811 7,62| 815 ] 870]9:43 | 9:66 | 10,09 | 11.88| 13.48| 15:26] 15.94|13.58
7.50 | 8.09| 8.62| 8.8619.53 | 9.78 10,22 | 11i,74|.13.55| 15,29 | 15,95|13.43
8.05 [ereneeed 8.91 | 9.0919.68 | 9:57 10,31 | 11.69 [#13:63 | 15.31 | 15.97|13.%5
8.30 levienead 9,87 | 9,28 9.68 | 9.96 | 10.37 | 11.76 *12.7} 15.35 | 16,00]13.13

s 18.8 )

€000 <3103 V0D B i
-
$
o0
pry

8.6 9,13 | 9.41|9,72 | 10,05 | 10.45 | 11.83 15,35 | 16,02 13:00
10 7.14 i.. 9.19 9.4819,13 | 9.88 | 10,54 1%.32 13,881 15.35 | 16,01|11,71
1| 7:82 Laews 7.18 | 9.61|8.29 | 9.60 ]10.65 | 11.89] 13.95| 15.38 | 15,99 9.8
21 8:06 L. 1.42 | 9.60]8.31| 9.65 |10,76 i4.02 | 15,40 [ 15.99| 9.7

13| 8,37] 9.20| 17.90 9:57] 8,50 | 9:46 | 10.83
14 8:82| 7.38| s8.49 8.9218.79 | 9:58 [ 10.89
151 8.80 ) 7.69| 8.82| 9.12]8.92] 9.69 | 10.95
16] 9.00| 7.98] 908 | 9.34|9:08] 980 | 11,03
17] 8.71 | 7.26| 9:20 9.46 5,25 | 9:90 | 10,94

14.10 15.41 | 16:00| 9.91

4,12 | 15.42| 16.02| 10,14

14.22 | 15.43 | 16.03|10.37

14,99 | 15.45 | 16.0610:58

14.34| 15:47] 16.09(10.72
5

18| 7.35 | 7.93] 9:29 9,53 9.40 | 16.00 { 11,02 14,40 | 15,59 | 16,12]10.88
19| 773 | 8.32| 8.37 9.60{ 9:41 | 10,06 | 11,06 14,46 15.54 | 16.14] 11.06
20| 7.58 | 8:55] 8.60 9,68 7.28 | 10,15 | 11.12 14,54 | 15.58 | 16.14]11,06
21| 8,02 | 8.86| 8.88 9,74 7.29 | 10.16 | 1119 14,62 15,62 | 16.12{10.98
221 8.56 | 9.06| 4.63 9.78| 8,09 | 9.94 | 11,26 14,68 | 15.66 | 15.71} 10,93
23] .17 9:13[ueereeee| 9.81) 8.49 | 8.00 {11.33 14,75 | 15.68 | 15.59]10.96
24 (7,50 9,19| 2.85 9,75 8.72 | 7.85 | 11:42 14,82 | 15.89 | 15.49]11.15
25| 8.15 | 9.34| 6.45 8.75] 8.714 | 8.47 | 11.50 14,86 | 15.70 | 15.29(11.29
26| 8:.43 | 9.37( 7.69 7.49]8.86 | 8.84 |11.57 14,90 | 15;73 | 15.08[11.39
27] 6,87 9.33| 8.35 7.50]9.00 | 9:12 |11.64 16,94 | 15,74 | 14.94|11.48
281 6.24 | 9.34| 869 7.31] 9.11 | 9.35 |11.70 15,00 | 15,75 | 14.83/ 11,61
29{ 7.16 | 9.47( 8.92 7.8019.09 | 9:51 (11,77 15.04 [ 15,77 | 14.75{ 11,64
30| 7.89 9,13 8.36) 8,76 | 9,62 | 11,84 15,07 15,81 | 14,69 11,80
31| 8.34 9.19 8.89 11,72 15,81 11,45
2 Estimated,
Well 8245-3740-11~Continned
{Noon daily water level from Fecordéi graph, 1953]
Day Jan, Feb. Mar, Apr, May June

1 10,97 8:43 9.35 9.21 9,64 10,01

3 10,40 879 7.06 9,28 9:75 10,17

3 9,25 8,94 6.36 9,39 9,98 10,28

4 8,71 9,18 6.32 9,54 16,68 10.33

5 8,70 9.28 7.16 9.64 10,09 10:42

6 8:95 9,27 7.87 9,62 9.54 10,51
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Table 9.—Water levels in observation wells in the Prestonsburg quadrangle, Kentucky-—Con.

Well 8245-3740-11~— Continued

Day Jan. Feb, Mar, Apr, May June

7 25,76 8.97 8,42 9,14 8.55 10,18

8 5,55 9.10 8.69 9,10 8.28 10.12

9 6.54 9.39 8,98 9.15 8.28 10,24
10 6.92 9,51 9,13 9.14 8.59 10,36
11 7.32 9.34 9,26 9,22 8.82 10,10
12 7,71 8,23 9,35 9.00 9.06 10,14
13 7.81 8.04 9.26 9,00 9.27 10,05
14 8.16 8.30 9,24 9,17 9,42 9,56
15 8.44 7.62 7.87 9.16 9.27 9.60
18 8.69 T.44 7.99 9,07 9,24 9.71
17 8.42 7.88 8,48 9,14 9.22 9,79
18 7.23 8.35 1.58 9,12 9.15 9,92
19 17.38 8,60 7.89 9.10 7,34 10,06
20 7.65 8,64 8,51 9,19 4,33 10,21
21 6,93 6,77 8.84 9,30 3.72 10,35
22 7.24 7.26 9,07 9.38 1.32 10,51
23 7.47 7.63 9.21 9,49 8,43 10,60
24 7.32 8,08  |iesresseressasarne 9,62 8.84 10,66
25 7.53 8.45 9,67 9,02 10,74
26 7.1 8.63 9,13 9,18 10,83
217 7.89 8,87 | 9,86 9.47 10,91
28 7,71 9,17 |ececronseosaresse 9,817 9,67 10,36
29 7,74 9,83 9,74 10,14
30 7.98 9,79 9.78 €8,40
31 8.15 9.43 9.90

2 Estimated, € Measurement discontinued,

Well 8245-3740-12, Owner: Sol DeRossett

Watern Water Water Water

Date level Date level Date level Date level
Oct, 17,1950 | 6.21{| June 19, 1951| 6.46|Feb, 27, 1952 | 5.35||Nov. 4, 1952 { 12,65
30 5.86(| July 3 7.01iMar, 12 4,91 17 14,18

Nov, 13 5,39 17 6,17 25 4,94 ||Dec, 3 12,98
29 5.25 31 1.32Apr. 8 5,17 15 6,08
Dec. 11 5.00{| Aug. 14 7,93 21 5,28 30 7.22
22 5.31 28 9.37May 5 5,54 |{Jan, 13, 1953 5.42

Jan. 2,1951 | 5,53|| Sept.11 10,03, 19 5.55 27 5.18
15 4,92 25 6.48{[June 2 5.65||Feb. 10 5,62

29 4.90]] Oct, 9 7.7 18 6.62 23 5,07

Feb, 12 5.00 23 9.39 30 6.30|[Mar, 9 5,17
26 4,98 Nov. 9 5.77July 14 7.25 23 5,08
Mar, 12 4,98 20 5.8 28 T.46||Apr. 6 5,30
26 4,93|| Dec. 4 5.19]lAug, 8 7.14 20 5,18
Apr, 9 4,96 18 5.0 25 7.61||May 4 5.67
23 5,15|| Jan, 2, 1952| 5,31fiSept, 9 8,26 20 4,90

May 17 4,95 16 5,2 22 8.64||June 8 5,71
22 6.40 30 4.940ct, 1 10.14 19 6,35

June 4 | 6.74{| Feb. 18 4,9 20 11,42 €30 5,65

€ Measurement discontinued,

Well 8245-3740~15, Owner: Erman Waddle

Oct. é8, 1950 | 12,27{| Jan. 29 1951{ 11.56(| May 22, 1951] 11,93}|Sept. 11, 1951} 13,17
0

12.05{| Feb. 10.49)| June 4 12.27 25 13.14

Nov. 13 11.75 26 110 19 12.30|| Oct. 9 13.17
29 11.50|| Mar, 12 gy 3 12.50 23 13.65
Dec. 11 10.48 26 11.1 17 12.56/| Nov. 6 12,98
22 11.54{| Apr. 9 112 31 12.72 20 12.33

Jan. 2, 1951] 11.88 23 11.66]| Aug. 14 13,15|| Dec. 4 11.91
15 11.36| May 7 11019 28 13.22 18 11.01
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Table 9.~—Waterlevels in observation wells in the Prestonsburg quadrangle, Kentucky—-Con,
Well 8245-3740-15. OwnerErman Waddle— Continued

Water Matﬂ Water Water

Date level Date level Date level Date level
Jan.  2,1952 | 11.49[May 19,1952] 11.68JOct. 7, 1952 | 14,01fFeb, 23, 1953| 11.44
16 11,28[fJune 2 11,57 20 14.490Mar, 9 11.32
30 10,53 18 12,31fNov, 4 14.28 23 11,68
Feb. 18 10,97 30 12,24 18 14,330Apr. 6 11,84
27 11,504july 14 12,69fDec. 3 15,06 20 11,80
Mar, 12 11,47 28 12,97 15 13.87|May 4 12,30
25 8.29Aug., 8 13,12 30 13.50 22 9.75
Apr, 8 11.4 25 13.43QJan, 13, 1953 | 12,33}june 8 12,22
21 11,73{Sept. 9 13.70 27 11,67 19 12,51
May 5 11,19 22 13.75fFeb. 10 12,14 €30 12.58

€ Measurement discontinued,

Well 8245-3740-20, Owner: Bee Daniels

Oct. 16, 1950 16,68july 3, 1951 20.’79 eb, 27, 1952 23,63 39,42

30° 17 | 12 13.27 36,69

Nov, 13 12,87 44,48

29 12,68 40,74

Dec, 11 14,64 38.36

22 13,52 28.75

Jan. 2, 1951 12,78, 19.05

15 12,94 16.38

29 32,88 14,59

Feb, 12 19.41 13,25

26 42,30 14,09

Mar, 12 55.95 12,11

26 40,82 13.04

Apr. 9 53,49 12,78

38,65 12,15

May 7 47,53 15.16

22 42,84 17.15

June 14 38.40, 19.88
9

©Measurement discontinued,

Well 8245~3740-21, Owner: Bee Daniek

Oct, 16, 1950 6.9 5.60Nov. 4, 1952 15.83
30 4,5 2.50 17 16,05
Nov, 13 3.2 2,52Dec. 3 16,24
29 2,5 4,58 15 16,43
Dec, 11 2,86] 5.14 30 16,59
22 4,1 4,24llfan, 13, 1953 11,59
Jan. 2, 1951 5.4 4,37 27 8.35
5 1,6 4,61Feb. 10 9,30
29 2.99) 7.23 23 5,83
Feb, 12 2,56 8.48Mar, 9 3,61
26 3,09 9,50) 23 3,17
Mar, 12 3,1 11,100lApr. 6 3,87
26 3,0 12,50 20 3,70
Apr. 9 3.4 13,00)May 4 4,98
23 3.7 14,23 20 2,18
May 7 1.8 14,51fjune 8 5,91
22 4,2 15,15 19 7.11
June 4 5,1 15,50 €30 8.36

CMeasurement discontinued,
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Table 9.— Water levels in observation wells in the Prestonsburg quadrangle, K entucky— Con.
Well 8245-3740~23, Owner: Frank Neeley

Date Water! ater Water Water
level Date level] Date level Date level
Oct. 30, 1950 12,761fuly 3, 1951 | 13,23 Mar, 12, 1952 9.97Nov. 17, 1952| 16,55
Nov, 13 12,40 17 13,0 25 10.25]|Dec. 3 17,08
29 11,66 31 13,50Apr. 8 12, 10| 15 16.52
Dec, 11 12,00lAug. 14 13,6 21 12,7 30 17,04
22 13,08 28 13,79May 5§ 12.59}{Jan. 13, 1953 11,49
Jan, 2, 1951 13.48lISept 11 13.8 19 12,4 27 11,31
15 10,75 25 13,90lJune 2 12,55(Feb. 10 12,47
29 12.33floct, 9 13.8 18 13,02 23 11,22
Feb, 12 12,22 23 14,0 30 13,04Mar, 9 12,18
26 12,00|[Nov. 9 14,02july 14 13,20 23 12,03
Mar, 12 11,96 20 11.9 28 13.16fApr. 6 12,57
26 12,07Dec, 4 12,63jlAug. 8 13.20 20 12,10
Apr, 9 12,06 18 11,4 25 13,55)May 4 13,32
23 12,58|Jan. 2, 1952 |12,20{|Sept. 9 14,01, 22 11,34
May 17 10,08 16 11,9 22 14.41fjune 8 13,80
22 13,16} 30 10,64Oct. 7 14,93 19 13,98
June 4 13,14fFeb, 18 10.5 20 15,43 €30 14,01
19 13.1 21 12, ov, 4 16,06

€ Measurement discontinued,

Well 8245-3740-108, Owner: Jake Hollifield

Jan. 14, 1952 | 38,53llpme 2, 1952 |40.61|Oct. 20, 1952 | 46.62fMar, 9, 1953| 38.61
30 85,25 18 42,96/Nov, 4 46,80 23 40.47

Feb, 18 . 37,53 30 43,15 18 46,96fApr. 6 41,42
27 38,70[[uly 14 44,40)Dec. 3 46,09 20 41,46

Mar, 13 38,11 28 45,23 15 44,55May 4 42.69
25 31,77fAug. 8 45,33 30 45,00 20 39.73

Apr. 8 39,71 25 45,27fan, 13, 1953 | 43,4Tjfune 8 39,19
21 41,12fSept, 9 45,75 27 42,43 19 42,74

May 5 37.61 22 46,17Feb, 10 43,05 €30 43,71
19 39.38f0ct. 7 46.4 23 39.81 *

€ Measurement discontinued,

Well 8250-3740-3, Owner: L. H. Dotson

Nov. 14, 1950 | 15.26fjuly 17, 1951 {15.80lMar, 25, 1952
29 14,78 31 16.07lApr. 8
Dec, 11 13.95[|Aug.14 16.1 21
22 14.87liSept, 4 16.20iMay 5
Jan. 2, 1951 | 15,56 11 15.9 19
15 14,75 25 15,58/{fune 2
29 15.02f0ct. 9 16.7 18
Feb, 12 14,17 23 17.4 30
26 14,16]Nov. 6 16,53|[july 14
Mar, 12 14.09 20 16,2 28
26 14,24|Dec. 4 15, 74lAug. 8
Apr. 9 14.26 18 14.8 25
23 14,69|[fan. 2, 1952 | 15,08|Sept. 9
May 1 14,34 16 15,13 22
22 15,0 30 14,76|Oct, 7
June 4 15,42/Feb. 18 14,7 20
19 15,2 217 16.0)fNov, 4
Juy 3 15,75/|Mar,12 149

€ Measurement discontinued,
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Logs of wells and test borings in the Prestonsburg quadrangle, Kentucky

Well 8245-3735~5

. Thickness |Depth
Formation (feet) (feet) Remarks
Type of record; Sample log of water well (collected by author),
Static water level: 36,97 ft below land surface,
Quaternary system:
Alluvium:
No record 30 30
Silt, dark-yellowish-orange, slightly sandy,
micaceous 20 50
No record, but probably silt. 10 60
Silt, light-olive-gray, slightly sandy, micaceouS.seeess 5 65
Sand, light-olive-gray, medium-grained, predomi-
nantly angular to subangular quartz grains, some
muscovite, contains angular to subangular sandstone,
siltstone, and ironstone pebbles averaging 4 mm in
diameter, 2 67
Silt, light-olive-gray, slightly sandy, micaceous;
water, a little at 71 ft 4 71
Pennsylvanian system:
Breathitt formation:
Sandstone, yellowish-gray, fine- to medium-grained,
predominantly angular quartz, some biotite, limo-
nite, muscovite, and pyrite 2 13
Sandstone, yellowish-gray, fine-grained, predominant-
ly angular quartz, some limonite and muscovitesessses 2 75
Sandstone, as above, and medium-gray siltstoneeescsees 7 82
Siltstone, medium-gray, micaceous, and sandstone,
as above; water at 91 ft. 9 91
Siltstone, medium- to light-gray, micaceous, hard.... 3 94
Sandstone, yellowish~gray, very fine grained, predom-]
inantly angular quartz, some muscovite; contains
light- to medium-gray micaceous siltstone and
coal; gas 6 100
Well 8245-3735-82
Type of record: Driller’s log of gas well,
Altitude of land surface: 721 ft above mean sea level.
Quaternary system: Soil 37 37
Pennsylvanian system;
Breathitt formation:
Slate 35 12
Sand 23 95
Slate; water at 80 ft, 20 115
Breathitt and Lee formations: Sand and slatesesesccecacecses 514 629 [Complete rec~
ord not given
here, Total
depth 651ft,
Well 8245-3735-105
Type of record: Driller’s log of gas well.
Altitude of land surface: 632 ft above mean sea level,
Quaternary system:
Alluvium:
Surficial material (of drillers), 10 10
Sand; water at 80 ft. 9 89
Pennsylvanian system;
Breathitt formation:
Slate 6 95
Sand 49 144
Breathitt and Lee formations: Slate and sand.eeeecesescsseses 421 565 |[Complete rec-

ord not given
here, Total

depth2, 036 1t,
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Logs of wells and test borings in the Prestonsburg quadrangle, Kentucky~— Continued
Well 8245-3735~118

i Thickness | Depth
Formation (feet) (feet) Remarks
Type of record: Driller’s log of gas well,
Altitude of land surface: 731 ft above mean sea level,
Quaternary system: Surficial material (of drillers)ceeesesnceoss 28 28
Pennsylvanian system:
Breathitt formation:
Sand; water. 32 60
Slate, 5 65
Sand, 40 105
Coal 2 107
Sand 123 230
Slate, 5 235
Shale 97 332
Sand 18 350
Slate 190 540
Lee formation: Sand 20 560 {Completerec-
ord not given
here, Total
depth 880 ft.
Well 8245-3740-86
Formation Remarks

hickness
(feet) ](inches]

D%
(feet) | (inches)

Type of record: Driller’s log of water well drilled as a core hole,

Static water level: 50,78 ft below land surface.
Altitude of land surface: 703.5 ft above mean sea level,

Quaternary system: Swurficial material (of
drillers) 5 0 5 0
Pennsylvanian system;
Breathitt formation:
Sandstone 9 9 14 9
Sandstone, brown 2 9 17 [
Sandstone, gray 3 0 20 6
Shale, blue, sandy 7 11} 28 5
Sandstone 6 10 35 3
Slate 0 10| 36 1
Sandstone i1 1 41 8
Shale, blue, sandy. 32 7 80 3
Coal 0 10{ 81 1
Fire clay, sandy 1 3| 82 4
Shale, blue, sandy 5 1| 87 5
Coal 0 4| 87 9
Slate, black 0 10| 88 7
Shale, blue, sandy. 2 10] 91 5
Sandstone with shale streakS.,ecscecscscncases 13 3| 104 8
Slate, black 3 0| 107 8
Coal 1 3| 108 11
Slate 0 4| 109 3
Coal,., 0 8{ 109 11
Fire clay, sandy 1 2| 111 1
Shale, dark, sandy. 2 0} 113 1
Sandstone 5 4| 118 5
Shale, gray, sandy 5 8| 124 1
Slate, black 1 81 125 9
Sandstone 3 81 129 5
Shale, blue 4 41 133 9
Shale with sandstone streakS.cicesesscsescesss 9 11| 143 8
Sandstone 8 0] 151 8
Shale, blue, sandy. 18 4] 170 0,




LOGS OF WELLS AND TEST BORINGS 115

Logs of wells and test borings in the Prestonsburg quadrangle, Kentucky-—Continued

Well 8245-3740-128

. Thickness |Depth
Formation (feet) (feet) Remarks
Type of record: Sample log of water well (collected by driller).
Static water level: 10,06 ft below land surface,
Quaternary system: Clay (reported) 20 20
Pennsylvanian system:
Breathitt tormation:
Sandstone, yellowish-gray, very fine grained, pre-
dominantly angular quartz, some limonite and
muscovite 5 25
Siltstone, medium- and dark-gray, micaceouS..iessecses 5 30
Siltstone, as above 5 35
Siltstone, as above 5 40
Siltstone, medium-gray, micaceous, 5 45
Siltstone, dark-gray, micaceous; Waterisesecsesrsesconens 5 50
Well 8245-3740-130
Type of record: Sample log of water well (collected by driller).
Static water level: 10,71 ft below land surface,
Quaternary system:
Alluvium: No record 28 28
Pennsylvanian system;
Breathitt formation:
Sandstone, light-olive-gray, fine- to medium-grained,
composed of angular quartz, some light-olive-gray
micaceous siltstone and cozl present..cesssceccessecnseee 2 30
Siltstone, light-olive-gray, limonitic, micaceous,
some coal present 2 32
Siltstone, dark, olive, and greenish-~gray, limonitic,
micaceous 3 35
Siltstone, as above 3 38
Siltstone, medium-dark-gray, limonitic, micaceous... 2 40
Siltstone, dark- and olive-gray, limonitic, micaceous;
water 2 42
Well 8245-3740-135
Type of record: Sample log of water well (collected by author).
Static water level: 13 ft below land surface (reported).
Quaternary system:
Alluvium:
Silt and clay, grayish-orange, micaceous, contains
about 25 percent very fine to medium-grained o
sand, 10 10
Silt and clay, as above, except contains about 50
percent very fine to medium-grained sand.eceesseeece 10 20
Silt and clay, gray and grayish-orange, micaceous,
contains about 40 percent very fine to medium-
grained sand 3 23
Silt and clay, yellowish-gray, micaceous, contains
about 30 percent very fine and fine~grained sand,... 5 28
Silt and clay, as above, except contains about 10 per-
cent very fine grained sand 4 32
Silt and clay, as above, except contains about 10 per~
cent very fine and fine-grained sand.. . 5 37
Silt and clay, as above; water at 40 ft,.. . 3 40
Sand, yellowish-gray, fine- and medium-grained,
predominantly subangular quartz with some biotite,
limonite and muscovite, contains about 15 percent
sandstone and ironstone gravel, .c.eeccsecsesssecoeseessens 7 41
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Logs of wells and test borings in the Prestonsburg quadrangle, Kentucky— Continued
Well 8245-3740-135—Continued

4 Thickness |Depth
Formation (feet) (feet) Remarks
Pennsylvanian system;
Breathitt formation:
Sandstone, light-olive-gray, medium-grained, pre-
dominantly angular quartz with some biotite, limo~
nite and muscovite 3 50
Sandstone, yellowish-gray, medium-grained, well
cemented, predominantly angular to subangular
quartz with some bictite, hematite, limonite, and .
muscovite; water at 53 ft, 3 53
Sandstone, yellowish-gray, fine- and medium-grained,
predominantly angular to subangular quartz with some
limonite and muscovite 3 56
Sandstone, yellowish-gray, fine~ and medium-grained,
friable, angular to subangular quartz with a little
limonite and muscovite; water 4 60
Well 8245-3740-162
Type of record: Driller’s log of gas well,
Altitude of land surface: 723 ft above mean sea level,
Quaternary system: Soil 38 38
Pennsylvanian system;
Breathitt formation:
Slate and shells; water, two 10~inch bailers per hour
at 46 ft, 44 82
Coal 2 84
Slate [ 90
Sand 50 140
Coal 2 142
Sand 13 155
Slate and shells 39 194
Sand 41 235
Slate 185 420
Lee formation:
Salt sand (of drillers); water, two 8-inch bailers per hr
at 490 ft; water, hole full, at 545 ft, wseeesresssscscsoces 160 580 |Complete rec-

ord not given
here, Total

depth 861 ft,

Well 8245-3740-163

Type of record: Sample log of water well (collected by author),

Static water level: 42,82 ft below land surface,

Quaternary system:
_ Alluvium:
Silt and clay, grayish-orange, micaceous, contains
about 15 percent very fine and fine-grained sand.,...
Silt and clay, as above, except contains about 30 per-
cent very fine and fine-grained sand.eceeseescsscssserses
Silt and clay, as above, except contains about 40 per-
cent very fine and fine-grained sand..iececescsscessosses
Silt and clay, as above,except contains about 45 per=
cent very fine and fine-grained sand...ececevesencsesence
Sand, grayish-orange, very fine and fine-grained,
consists of angular, iron-stained quartz grains and a
little mica, contains about 40 percent silt and clay...
Sand, grayish-orange, very fine and fine-grained,
consists of angular, iron-stained quartz grains and a
little coal, feldspar, limonite and muscovite; con~
tains about 40 percent silt and claY...ee.

eessssecssssssce

(- B~ T - B |

15
20
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30
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Logs of wells and test borings in the Prestonsburg§ quadrangle, Kentycky— Continued

Well 8245-3740-163~— Continued

Formation

Thickness

(feet)

Depth
(feet)

Remarks

Quaternary system— Continued
Alluvium— Continued

Sand, as above, except contains 35 percent silt and
clay,

Sand, grayish-orange, very fine to medium-grained,
consists of angular quartz grains, some iron stained,
and a little coal, feldspar and limonite; contains
about 20 percent silt and clay, .

Sand, pale-yellowish-brown, fine~ and medium=
grained, consists of angular to subangular quartz
grains, some iron stained, and a little coal, feldspar
and limonite; contains about 20 percent silt and very|
fine grained sand

Sand, as above, except contains about 15 percent silt
and very fine grained sand; water..icossssesssnccsssrecsss]

Sand, yellowish-gray, fine-and medium-grained,
consists of angular to subangular quartz grains, a
few iron stained, and coal and feldspar; contains
about 20 percent silt and very fine grained sand,.,e..

Sand, yellowish-gray, fine- and medium-grained,
consists of angular to subangular quartz grains, and
some coal and feldspar; contains about 15 percent
silt and very fine grained sand

Sand, yellowish-gray, medium-grained, consists of
angular to subangular quartz grains and a very little
coal; contains about 15 percent silt and fine-grained
sand

Sand, yellowish-gray, fine- and medium-grained,
consists of angular to subangular quartz grains; con~
tains about 15 percent silt and very fine sand, and
about 5 percent sandstoile gravel.secseccocsssssoserascones

Sand, dusky-yellow, fine- and medium-grained, con-
sists of angular to subangular quartz grains, some
iron stained; coal, hematite and limonite; contains
about 45 percent clay, silt, and very fine grained
sand, coal pebbles up to 15 mm in sample.seececseaces

Sand, dusky-yellow, fine- and medium-grained,
consists of angular to subangular quartz grains, most
slightly iron stained; contains about 15 percent silt
and very fine grained sand

Sand, dusky-yellow, fine- to coarse-grained, consists
of angular to subangular iron-stained quartz grains
and some limonite and muscovite; about 20 percent
of sample silt and very fine grained sand, about 10
percent of sample consists of very coarse grained
sand and gravel

Sand, dusky-yellow, fine- and medium-grained, as
above, except not so much iron staining and about
20 percent of sample consists of coarse-grained sand
and gravel

Sand, as above, except about 40 percent of sample
consists of clay, silt, and very fine grained sand;
about 15 percent of sample consists of coarse~ and
very coarse grained sand and gravelieesecsscesscesaoanse

Pennsylvanian system;
Breathitt formation;

Coal, black, pyritiferous, and dark-gray siltstone;
sample contains some sand or sandstone

Coal, black, pyritiferous, and some dark-gray silt-
stone and sandstone,

Siltstone, medium-light-gray, micaceous, some coal,
as above, pr t.

Siltstone, medium-light-gray, micaceous
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Logs of wells and test borings in the Prestonsburg quadrangle, Kentucky— Continued
Well 8245-3740-163—Continued

. Thickness |Depth
Formation (feet) (feet) Remarks

Pennsylvanian system —Continued
Breathitt formation~~Continued
Sandstone, light-olive-gray, fine-grained, well-
cemented, consists of angular to subangular quartz
grains, a few stained with limonite; some limonite,
muscovite, and dark-gray siltstone; waterlsiessesssesese 5 98

Well 8245-3740-166

Type of record: Driller’s log of gas well,
Altitude of land surface: 687 ft above mean sea level,

Quaternary system: Surficial material (of drillers)a,escessessed 10 10

Pennsylvanian system:
Bresaythitt f‘orm};stion:

Slate; water, 4 bailers per hr, at 125 ftieceesescascensessce 145 155
Sand 35 190
Slate 85 275
Sand 25 300
Slate, 175 475

Lee formation:
Sand; water, hole full, at 575 ft; brine analysis of this
water made by Kentucky Geological Surveyeceeesesese 189 664 JComplete rec~
ord not given
here, Total
depth 885 ft.,

Well 8245-3740-167

Type of record: Driller’s log of gas well,
Altitude of land surface: 762 ft above mean sea level,

Quatemary system: Sand and gravel 25 25
Pennsylvanian system;
Breathitt formation:

Sand; water, 1 bailer per hr, at 70 fticicenseorcscssesescene 45 70
Slate; water, 1 bailer per hr at 135 ft 65 135
Coal 3 138
Slate, 30 168
Coal 2 170
Slate; water, 3 bailers per hr, at 220 fteccesscecssooscecces 50 220
Sand 10 230
Slate. . 140 3170
Sand. 25 395
Slate. 25 420
Sand., 35 455
Slate, 120 5175

Lee formation:

Sand; gas, show, at 590 ft; water at 685 ft; water,
hole full, at 745 ft; brine analysis of this water
made by Kentucky Geological Survey,cceesseessscssasss 225 | 800 jComplete rec-

ord not given
here, Total
depth 2,231
ft.

Well 8245-3740-168

Type of record: Driller’s log of gas well,
Altitude of land surface: 632 ft above mean sea level,

Alluvium: Soil and sand

Quatemary system:
85 85
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Logs of wells and test borings in the Prestonsburg quadrangle, Kentucky— Continued
Well 8245-3740-168—Continued

Formation T](l;:l;gess ?fe‘,ft})‘ Remarks
Pennsylvanian system;
Breathitt formation:
Slate. 5 90
Coal; water, from 90 to 94 ft, 4 94
Sand 133 227
Slate and shells, 293 520
Lee formation: First Salt sand 247 767 }|Complete rec~

ord not given
here., Total
depth 1,968 ft,

Well 8245-3740-170

Type of record: Driller’s log of gas well,
Altitude of land surface: 662 ft above mean sea level.

Quaternary system:
Alluvium:
Soil

Sand and gravel

Pennsylvanian system:

Breathitt formation:
Sand

Slate

Sand; water, 2 bailers per hr, at 48 ftueseeecsssccssesssass
Slate
Sand

Slate
Sand, broken

Slate

Coal; water, hole full, from 115 to 118 ft,,eeececeseconce

Slate

Sand

Slate

Lime

Sand; water, 1bailer per hr, from 250 to 260 ft.escesese

Slate

Sand

Slate and shells

Lee formation (?):

Salt sand (of drillers); water, from 500 to 510 ft; water)
hole full, at 525 ft; brine analysis of this water
made by Kentucky Geological Survey.eeesssccsesesesee

Slate and shells

Sand; gas at 669 ft.

Slate and shells

Sand; gas, from 744 to 745 ft

Mississippian system;
Pennington shale:

Slate and shells

Maxon sand (of drillers); water, 1 bailer per hr, from
878 to 885 ft; brine analysis of this water made by
Kentucky Geological SUrVey..cesseessecsessecsscssassasecs

Slate

Sand; water, hole full from 901 to 917 fte.veesssscssseres

Glen Dean limestone(?):

Black lime.

Warsaw(?)~Gasper formations ~ (Renault-Paint Creek
formations of western Kentucky):

Big lime (of drillers); gas, from 1,015 to 1, 017 fteeeses

628
667

740
815
850

897
918
940

1,067
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Logs of wells and test borings in the Prestonsburg quadrangle, Kentucky— Continued

Well 8245-3740-171

Formation T?;::‘:;ess l(:;:l::])‘ Remarks
Type of record: Driller’s log of gas well.
Altitude of land surface: 632 ft above mean sea level,
Quaternary system:
Alluvium:
Slate 35 35
Quicksand; water, river, from 50 to 62 ft.cesesessorserssee 21 62
Pennsylvanian system;
Breathitt formation:
Slate 3 65
Sand, broken; water, fresh, from 68 to 75 ft; chemical
analysis of water available 20 85
Sand 217 112
Slate 5 117
Sand 5 122
Slate 123 245
Sand 48 293
Slate 92 385
Sand, broken 50 435
Slate and shells, 10 445
Lee formation:
Salt sand (of drillers) gas, show from 405 to 415 ft;
water, salt, from 490 to 525 ft; filled up, 200 ft in
2 hr; chemical analysis of water available.secssscssoces 155 600 f Complete rec-

ord not given
here, Total
depth 1,035
ft,

Well 8245-3740-174

Type of record: Driller’s log of test well,
Altitude of land surface: 609 ft above mean sea level,

Quaternary system:

Alluvium: Sand and gravel 30 30
Pennsylvanian system;
Breathitt formation;

Slate 10 40

Sand; water, hole full 10 50

Slate and shale, 50 100

Sand 40 140

Slate 50 190

Sand; water, hole full 20 210

Slate 25 235

Coal 10 245

Slate and shells 15 260

Coal 4 264

Slate; gas, little 126 390

Lee formation:

Sand; gas 50 440 [Complete rec-
ord not given
here. Total
depth 1, 783 ft,

Well 8245-3740-175
Type of record: Driller's log of gas well,
Altitude of land surface: 796 ft above mean sea level,
Quaternary system: Surficial material (of drillers)esescesseses 16 16
Pennsylvanian system;
Breathitt formation;
Sand 18 34
Slate; water, hole full, from 50 t0 56 ftesceesscscccoscesce 22 56
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Logs of wells and test borings in the Prestonsburg quadrangle, Kentucky— Continued
Well 8245-3740-175— Continued

. Thickness {Depth
Formation (feet) (feet) Remarks
Pennsylvanian system-—— Continued
Breathitt formation— Continued

Sand 24 80

Coal 2 82

Slate 24 106

Sand 37 143

Coal 2 145

Slate 153 298

Sand 17 305

Slate, 85 390

Sand 110 500

Slate 120 620

Lee formation:

Sand; gas at 675 ft; water at T60 ftevesescssscoseascvsseseses 205 825 |Complete rec-
ord not given
here, Total
depth 1,315 ft,

Well 8245-3740-176
Type of record: Driller’s log of oil well,
Altitude of land surface: 749 ft above mean sea level,
Quaternary system: Clay 16 16,
Pennsylvanian system;
Breathitt formation:

Sand 26 42

Coal

Sand 2::; ég

Slate; water, hole full, at 85 ft. 171 245

Sand 30 275

Slate, 5 350

Sand; oil, show, at 360 ft, 40 390

Slate; gas, show, at 397 ft, 25 415

Sand 30 445

Slate 129 574

Lee formation: Sand 26 600|Complete rec-
ord not given
here, Total
depth, 1,219
ft.

Well 8245-3740-177
Type of record: Driller’s log of gas well,
Altitude of land surface: 655 ft above mean sea level,
Quaternary system: Sand and gravel 32 32
Pennsylvanian system;

Breathitt formation:

Coal 2 34

Shale 33 67

Coal 3 70
Slate; water, hole full, at 80 ft. 90 160

Sand 30 190

Slate, % 265

Sand 20 285

Slate, 180 465

Lee formation:

Salt sand (of drillers); water, 1 bajler per hr, 8t 520 ft;

water,2 bailers per hr, at 560 ft; water, hole full, at
595 ft. 180 645} Complete rec-

ord not given
here, Total
depth, 2,068

ft.
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Logs of wells and test borings in the Prestonsburg quadrangle, Kentucky— Continued

Well 8245-3740-1178

Thickness

Depth

Formation (feet) (feet) Remarks
Type of record: Driller’s log of gas well,
Altitude of land swface: 687 ft above mean sea level,
Quaternary system: Sand and gravel 36 36
Pennsylvanian system:
Breathitt formation:
Sand; water, hole full, at 45 ft, 22 58
Slate 102 160
Coal 2 162
Slate 24 186
Sand 41 227
Slate 48 275
Sand 20 295
Slate 40 335
Sand 40 375
Slate 140 515
Lee formation:
Sand 37 552
Slate 4 556
Sand; water, 1} bailers per hr, at 585 ft; water, hole
full, at 620 ft. 129 685
Slate 15 700
Sand 170 870
Mississippian system;
Pennington shale:
Slate 2 872
Sand; water, hole full, at 895 to 900 ft; brine analysis
of this water made by Kentucky Geological Survey.. 86 958
Slate 7 965
Glen Dean limestone(?):
Lime 30 995
Warsaw(?)-Gasper formations - (Renault-Paint Creek
formations of western Kentucky):
Big lime 118 | 1,113 }Complete rec~
not given
here, Total
depth 2, 097 ft,
Well 8245-3740-188
Type of record: Driller’s log of gas well,
Altitude of land surface: 625 ft above mean sea level,
Quaternary system:
Alluvium: Surficial material (of drillers), 50 50
Pennsylvanian system;
Breathitt formation:
Slate; water, hole full, at 70 ft. 25 1%
Sand, 25 100
Breathitt and Lee formations: Slate and sand..eeeeccsscsnces 701 801}Complete rec-
ord not given
here, Total
depth 2, 780 ft,
Well 8245-3740-189
Type of record: Driller’s log of gas well,
Altitude of land surface: 610 ft above mean sga level,
Quaternary system:
Alluvium:
Surficial material (of drillers) 20 20
Blue clay. 22 42
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Logs of wells and test borings in the Prestonsburg quadrangle, Kentucky— Continued

Well 8245-3740-189—Continued

Thickness

. Depth
Formation (feet) (feet) Remarks
Pennsylvanian system:
Breathitt formation:

Sand; wuter, hole full, at 50 ft, 15 57

Slate 31 88

Coal 2 90

Slate 2 162

Sand 16 178

Slate, light, 52 230

Slate, black 5 305

Lime shells, 10 315

Slate, light 30 345

Lee formation:

Sand; water, half a bailer per hr, at 430 ft,seee0ee00000es 90 435 |[Complete rec=
ord not given
here, Total
depth 1, 876 ft.

Well 8245-3740-192
Type of record: Driller’s log of gas well,
Altitude of land surface: 645 ft above mean sea level,
Quaterrary system: Surficial material (of drillers)eseseeccesss 20 20
Pennsylvanian system;
Breathitt formation:

Sand 35 55

Coal 3 58

Slate; water, 3 bailers per hr, at 120 ft; water, 4

bailers per hr, at 180 ft. 202 260

Sand 40 300

Slate, 50 350

Sand 15 365

Slate 75 440

Lee formation:
Salt sand (of drillers);water, 2% bailers per hr, at 490
ft; water at 530 to 540 ft; water, big, at 560 to 570
ft, 192 632 [Complete rec-
ord not given
here, Total
depth 2, 754 ft,
Well 8245-3740-193
Type of record: Driller’s log of test well,
Altitude of land surface: 626 ft above mean sea level,
Quaternary system:
Alluvium:
Soil 10 10
Fire clay. 27 31
Pennsylvanian system;
Breathitt formation:

Slate; water at 38 ft, 53 90

Coal 2 92

Slate 8 100

Sand; water at 127 ft; water, salt, at 130 ftiseeeesseacses 30 130

Slate 300 430

Lee formation;
Salt sand (of drillers) 185 615 [Complete rec~

ord not given
here, Total
depth 2, 871 ft,
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Logs of wells and test borings in the Prestonsburg quadrangle, Kentucky— Continued

Well 8245-3740-197

. Thickness | Depth
Formation (feet) (feet) Remarks

Type of record: Driller’s log of test well,
Altitude of land surface: 745 ft above mean sea level,
Quaternary system:

Alluvium: Soil; water, hole full at 18 ftyesecossesscorseses 18 18
Pennsylvanian system;

Breathitt formation:

Sand N 14 32

Slate; water, hole full at 73 ft, 41 13

Coal 3 6

Slate 30 106

Sand 13 119

Slate 22 141

Sand 5 146

Slate, 28 174

Sand 34 208

Slate 162 370

Sand 8 378

Slate and shells 57 435

Lee formation:

Sand 157 592 |Complete rec~
ord not given
here, Total
depth 2, 834ft,

Well 8245-3740-198
Type of record: Driller’s log of test well,
Altitude of land surface: 642 ft above mean sea level,
Quaternary system:
Alluvium:

Soil 5 5

Quicksand 15 20

Creek gravel 15 35

Pennsylvanian system:
Breathitt formation:

Slate, blue 5 40

Sand 30 70

Slate 24 94

Coal 1 95

Slate 43 138

Sand 1 155

Lime 10 165

Slate 25 190

Lime shells 10 200

Slate 80 280

Sand; gas, small show at 290 ft 20 300

Break 3 303

Sand 35 338

Slate 20 358

Lee formation:
Salt sand (of drillers); water, fresh, a little at 420 ft;
water, more at 460 ft; water, hole full at 465 ft.... 162 520 Complete rec=

ord not given
here, Total
depth 812 ft,
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Logs of wells and test borings in the Prestonsburg quadrangle, Kentucky—Continued
Well 8245-3740-199

Thickness

Depth

Formation (feet) (feet) Remarks
Type of record: Driller, s log of gas well,
Altitude of land surface: 657 it above mean sea level,
Quaternary system: Soil, 10 10
Pennsylvanian systemy
Breathitt formation:
Slate 40 50
Sand; water at 60 ft. 20 70
Slate 20 90
Coal 5 95
Slate; gas, show at 105 ft, 55 150
San 42 192
Slate 143 335
Slate and shells; gas, show at 340 ft..eseeesssercsesesseseans 10 345
Lee formation:
Salt sand (of drillers); gas at 405 ftuusussmmssssssssssssenssns| 155 | 500 [Complete rec-

ord not given
here, Total

depth 774 ft,

Well 8245-3740-200

‘Type of record: Driller’s log of test well,
Altitude of land surface: 729 ft above mean sea level,

Quaternary system: Surficial material (of drillers)seeesesessces 10 10
Pennsylvanian system:
Breathitt formation:
Slate 64 74
Coal; water, 2 bailers per hr at 78 ftuveceserscsncescocessnce] 4 8
Slate and shells 52 130
Sand; water, hole full at 145 ft, 34 164
Slate and shells, 281 445
Lee formation:
Sand; water, a little at 470 ft; water, hole full at 560
to 568 ft 177 622 [Complete rec~
ord not given
here, Total
depth 893 ft,
Well 8245-3740~201
Type of record: Driller's log of gas well,
Altitude of land surface: 677 ft above mean sea level,
Quaternary system: Surficial material (of drillers).iececeiveses 20 20
Pennsylvanian system;
Breathitt formation:
Sand 10 30
Slate; water, 4 bailers per hr at 68 ftoieecesoesensesessscess 65 95
Lime shells 19 314
Sand; water, hole full at 115 ft, 14 128
Slate and shells 84 212
Sand 18 230
Slate and shells, 172 402
Lee formation;
Sand; gas, show at 404 to 416 ft; water, 2 bailers per
hr at 505 ft. 138 540 [Complete rec-

ord not given
here, Total

depth 819 ft.
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Logs of wells and test borings in the Prestonsburg quadrangle Kentucky—- Continued

Well 8245-3740-202

‘Thickness | Depth
Formation (feet) (feet) Remarks
Type of record; Driller’s log of gas well,
Altitude of land surface: 791 ft above mean sea level,
Quaternary system: Surficial material (of drillers)cseesessceses 15 15
Pennsylvanian system:
Breathitt formation:

Sand, 33 48

Slate; water, 2 bailers per hr at 110 ftivecesercressecrcenes 7 125

Sand 20 145

Slate 53 198

Sand 36 234

Slate 14 308

Sand 42 350

Slate. 130 480

Slate and shells, 42 522

Lee formation:

Sand; gas, little at 524 to 530 ft, 16 598 | Complete rec-
ord not given
here, Total
depth 958 1t,

Well 8245-3740-206
Type. of record: Driller’s log of gas well,
Altitude of land surface: 615 ft above mean sea level,
Quaternary system:
Alluvium: Gravel; water, hole full at 40 ft.eecesecrsensesssse 50 50
Pennsylvanian system;
Breathitt formation:

Slate and shells 110 160

Sand; water, hole full at 210 ft 65 225

Slate and shells 160 . 385

Lee formation:

Sand 20 405

Slate and shells, 35 440

Sand 115 555 | Complete rec~
ord not given
here, Total
depth 1,901
ft,

Well 8245-3740-207
Type of record: Driller’s log of gas well,
Altitude of 1and surface: 736 ft above mean sea level,
Quaternary system: Soil " 15 15
Pennsylvanian system;
Breathitt tormation:

Slate 15 30

Coal " 3 33

Sand; water, hole full at 50 ft, 27 60

Slate 70 130

Sand 19 149

Slate 66 215

Sand 43 258

Slate and shells, 156 414

Lee formation:
Sand; water, two 8-inch bailers per hr at 420 ft; water,
hole full at 485 ft. 164 578 ] Complete rec~

ord not given
here, Total
depth 837 ft,
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Logs of wells and test botings in the Prestonsburg quadrangle, Kentucky— Continued

Well 8250-3735-24

Thickness

5 | Depth
Formation (feet) | (feen | Romas
Type of record: Driller’s log of gas well,
Altitude of land surface: 642 ft above mean sea level,
Quaternary system: Soil 5 5
Pennsylvanian systems
Breathitt formation: )
Sand; water, fresh, at 35 ft 45 50
Mud, 60 110
Sand 50 160
Slate, 25 185
Sand; water, fresh, at 225 ft. 50 235
Slate 50 285
Sand 20 305
Slate, 15 320
Lee formation: Sand 235 565 |Complete rec-
ord not given
here, Total
depth 829 ft.
Well 8250-3735-37
Type of record; Driller’s log of test well,
Altitude of land surface: 715 ft above mean sea level,
Pennsylvanian system;
Breathitt formation:
Slate 45 45
Coal; water, fresh, at 50 ft. 5 50
Sand, 5 55
Slate 30 85
Lime 8 93
Slate and sand 307 400
Lee formation(?):
Lime 10 410
Sand and slate 245 655 |Complete rec-
ord not given
here, Total
depth 853 ft.
Well 8250-3735-45
Type of record: Driller’s log of gas well,
Altitude of land surface: 753 ft above mean sea level,
Quaternary system: Surficial material (of drillers); at 12 ft...| 15 15
Pennsylvanian system;
Breathitt formation:
Sand 15 30
Shale 7 37
Slate, 6 43
Sand; ‘water at 60 ft, 20 63
Breathitt and Lee formations: Slate and sand.eeeecsssscssesses 554 617 [Complete rec-
ord not given
here, Total
depth 2,085
ft.
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Logs of wells and test borings in the Prestonsburg quadrangle, Kentucky— Continued

Well 8250-3735-49

. Thickness | Depth
Formation (feet) (iget) Remarks
Type of record: Driller’s log of test well,
Altitude of land surface: 690 ft above mean sea level,
éuatema.ry system: Gravel 22 22
Pennsylvanian system;
Breathitt formation:
Slate; water at 65 ft. 73 95
Sand 30 125
Slate 80 205
Sand 40 245
Slate. 5 250
Lime 5 255
Slate 69 320
Sand 20 340
Slate, 45 385
Lee formation: Sand 25 410 |Complete rec-
ord not given
here, Total
depth 927 ft,
Well 8250-3735-50
Type of recard: Driller’s log of test well,
Altitude of land surface: 762 ft above mean sea level,
Quaternary system; Gravel 30 30
Pennsylvanian system:
Breathitt formation:
Slate. 25 55
Coal -2 57
Sand; water at 65 ft 8 65
Slate 4 69
Sand 16 85
Slate 28 113
Sand 37 150
Slate. 6 156
Sand 24 180
Slate. 20 200
Lime 5 205
Slate 20 225
Sand 30 255
Slate, 25 280
Lime 8 288
Slate 22 310
Sand 15 325
Slate 49 374
Lime, 11 385
Slate 45 430
Lee formation: Salt sand (of drillers); water, salt, at 470
ft, 88 518 [Complete rec-
ord not given
here, Total
depth 941 ft.
Well 8250-3735-51
Type of record: Driller’s log of test well,
Altitude of land surface; 840 ft above mean sea level,
Quaternary system: Gravel 25 25
Pennsylvanian system;
Breathitt formation:
Slate 5 100
Sand, 45 145
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Logs of wells and test borings in the Prestonsburg quadrangle, Kentucky— Continued

Well 8250-3735-51—Continued

Thickness

Depth

Formation (feet) (feet) Remarks
Pennsylvanian system —~Continued
Breathitt formation— Continued
Slate. 80 225
Sand; water, 2 bailers per hr at 234 ftieeeseesesrecsssesnscsee 40 | 265
Slate 50 315
Lime 30 345
Slate. 5 350
Sand 14 364
Slate 124 | 488
Lee formation(?); Sand 157 | 645 [Complete rec-
ord not given
here, Total
depth 1,260
ft.
Well 8250-3735-53
Type of record: Driller’s log of gas well,
Altitude of land surface: 683 ft above mean sea level,
Quaternary system:
Alluvium: Surficial material (of drillers)esssecssececersecaceses 35 35
Pennsylvanian system;
Breathitt formation:
Slate, 32 67
Coal; water, hole full at 70 ft 3 70
Broken sand 33 103
Coal 3 106
Slate, 44 150
Sand 50 200
Slate. 30 230
Coal 3 233
Slate, white 7 240
Sand; oil, show at 245 ft 20 260
Slate, 20 280
Sand 10 290
Slate, 15 365
Lee formation: Salt sand (of drillers); gas, show at 390 ft.. 100 | 465 |Complete rec-
ord not given
here, Total
depth 2,656
Well 8250-3735-55
Type of record: Driller’s log of gas well,
Altitude of land surface; 658 ft above mean sea level,
Quaternary system:
Alluvium: Soil 33 33
Pennsylvanian system;
Breathitt formation:
Slate 7 40
Coal 3 43
Slate 207 250
Sand 25 275
Slate o 55 330
Lee formation: Sand; water, hole full at 340 ft..eeceesesecnce 110 440 [Complete rec-

ord not given
here, Total
depth 2,648

ft.
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Logs of wells and test borings in the Prestonsburg quadrangle, Kentucky— Continued
Well 8250-3735-56

Thickness | Depth
Formation (feet) (feet) Remarks
Type of record: Driller’s log of test well,
Altitude of land surface: 677 ft above mean sea level,
Quaternary system:
Soil 5 5
Clay 20 25
Pennsylvanian system;
Breathitt formation;
Slate; water at 62 ft 37 62
Coal 2 64
Slate 11 75
Sand 30 106
Slate 10 115
Sand 10 125
Slate 45 170
Sand 40 210
Slate 20 230
Sand, broken 115 345
Lee formation:
Sand; water at 360 ft, 35 380
Slate and shells 22 402
Salt sand (of drillers), 83| 485 | Complete rec-
ord not given
here, Total
depth 3,041
ft,
Well 8250-3735-57
Type of record: Driller’s log of test well,
Altitude of land surface: 861 ft above mean sea level,
Quaternary system: Sand and gravel 16 16
Pennsylvanian system:
Breathitt formation:
Sand 19 35
Slate; water, hole full at 45 ft, 10 45
Coal,.s 2 47
Slate 88 135
Sand 23 158
Slate 12 170
Sand 45 215
Slate . 50 265
Sand 35 300
Slate 5 305
Sand 15 320
Slate 150 470
Lee formation: Sand 82 552 | Complete rec~
ord not given
here. Total.
depth2, 757
ft,

Well 8250-3735-58

Type of record: Driller’s log of test well,
Altitude of land surface: 750 ft above mean sea level,

Quaternary system:
Soil
Clay

Pennsylvanian system:

Breathitt formation:
Sand 20 35
Slate k 15 50

Q0 ~3
[y
T
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Logs of wells and test borings in the Prestonsburg quadrangle, Kentucky—— Continued
Well 8250-3735-58— Continued

Thickness

Depth

Formation (feet) (feet) Remarks
Pennsylvanian system—Continued
Breathitt formation— Continued
Sand, broken; water at 55 ft; gas, show at 95 fteveessees 95 | 145
Slate 15 160
Sand, 40 200
Slate; water at 205 ft. 52 252
Coal 3 255
Slate 117 372
Lee formation(?): Sand; gas and oil, show at 375 ft.e.esees 178 550 | Complete rec-
ord not given
here. Total
depth 2,783
£t
Well 8250-3735-60
Type of record: Driller’s log of gas well,
Altitude of land surface: 883 ft above mean sea level,
Quaternary system: Soil 44 44
Pennsylvanian system;
Breathitt formation:
Slate 8 52
Coal; water, hole full from 52 t0 55 fteeecessosesensrsecces 3 55
Slate and shells, 31 86
Coal 3 89
Slate and shells 114 203
Sand A 24 227
Slate and shells, 69 296
Sand 49 345
Slate and shells 151 496
Lee formation: Sand; water, hole full from 605 to 615 ft. 198 694 | Complete rec-
ord not given
here, Total
_ depth 940 ft.
Well 8250~3735~61
Type of record: Driller’s log of gas well.
Altitude of land surface: 830 ft above mean sea level,
Quaternary system: Soil 34 34
Pennsylvanian system;
Breathitt formation:
Slate 11 45
Coal; water, hole full from 45 tO 48 ftiseesessesesascrsocns 3 48
Slate 12 60
Sand, 15 5
Slate 13 88 .
Coal 4 92
Slate and shells 208 300
Sand 39 339
Slate and shells 146 485
Lee formation:
Salt sand (of drillers); gas, shows at 589 and 615 ft;
water, hole full at 624 ft, 220 705 | Complete rec-

ord not given
here, Total
depth 9681t,
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Logs of wells and test borings in the Prestonsburg quadrangle, Kentucky— Continued

Well 8250-3740-24

Thickness | Depth
Formation (feet) (feet) Remarks
Type of record: Driller’s log of test well,
Altitude of land surface: 798 ft above mean sea level,
Quaternary system:
Alluvium: Soil 14 14
Pennsylvanian system;
Breathitt formation:
Slate and shells, 62 66
Coal; water, hole full from 66 to 69 ft...ceeeesecensessees 3 69
Sand, 51 120
Slate 50 170
Sand 35 205
Slate and shells 132 337
Lee formation(?): Salt sand (of drillers); water, 2 bailers
per hr at 470 ft, and hole full at 500 ft..ccesesecccscerense 218 555 |Complete rec-
ord not given
here. Total
depth 875 ft,
Well 8250-3740-25
Type of record: Driller’s log of test well.
Altitude of land surface: 778 ft above mean sea level,
Quaternary system: Soil 8 8
Pennsylvanian system;
Breathitt formation: .
Slate 117 125
Coal 2 127
Slate, 7 134
Sand 41 175
Slate 270 445
Lee formation: Salt sand (of drillers) 110 555 |Complete rec-
ord not given
here, Total
depth 951 ft,
Well 8250-3740-27
Type of record: Driller’s log of gas well.
Altitude of land surface: 654 ft above mean sea level.
Ouaternary system: Soil 16 16
Pennsylvanian system:
Breathitt formation;
Slate; water, hole full at 20 ft, 60 16
Coal 2 18
Slate. 7 85
Sand 65 150
Slate, 50 200
Sand 23 223
Slate 30 253
Lee formation:
Sand 142 396
Slate, . 5 400
Salt sand (of drillers); water, hole full at 420 fteeesesees 90 490 |Complete rec-

not given
here, Total

depth 774 ft.




LOGS OF WELLS AND TEST BORINGS

133

Lags of wells and test borings in the Prestonsburg quadrangle, Kentucky— Continued

Well 8250-3740-28

. Thickness }Depth
Formation (feet) (feet) Remarks
Type of record: Driller’s log of test well,
Altitude of land surface: 674 ft above mean sea level,
Quaternary system: Soil 15 15
Pennsylvanian system;
Breathitt formation:
Sand; water, hole full at 35 ft 58 13
Coal 2 15
Slate. 48 123
Sand 42 165
Slate 65 230
Sand 15 245
Slate, 27 272
Lee formation:
Sand 108 380
Slate . ; 5 385
Salt sand (of drillers); water, hole full at 445 ft, 130 515 |Complete rec-
ord not given
here, Total
depth 854 ft,
Well 8250-3740-29
Type of record: Driller’s log of gas well,
Altitude of land surface: 717 ft above mean sea level,
Quaternary system: Soil 21 21
Pennsylvanian system;
Breathitt formation:
Slate and shells; water, hole full at 27 ftueeeecsnsesssosoes 24 45
Sand 40 85
Coal 2 87
Sand 36 123
Slate 63 186
Sand 29 215
Slate 107 322
Lee formation(?)
Sand; water, two B-inch bailers per hr at 485 ft, and
hole full at 525 ft 221 543
Coal 4 547
Slate, 15 562
Sand; gas, from 564 to 568 ft. 9 571
Well 8250-3740-31
Type of record; Driller’s log of gas well,
Altitude of land surface: 664 ft above mean sea level,
Quaternarv system; Soil 18 18
Pennsylvanian system;
Breathitt formation:
Sand; water, hole full at 26 ft, 22 40
Coal 3 43
Slate 59 102
Sand 41 143
Slate; gas, show at 190 ft, 72. 215
Sand 21 236
Slate 52 288
Lee formation:
Sand 24 312
Slate and shells 16 328
Salt sand (of drillers), 399 [Complete rec-

71

ard pot given
here, Total
depth 776 ft,
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Logs of wells and test borings in the Prestonsburg quadrangle, Kentucky— Continued

Well 8250-3740-32

. Thickness |Depth
Formation (feet) (feet) Remarks
Type of record: Driller’s log of gas well,
Altitude of land surface: 783 ft above mean sea level
OQuaternary system: Soil 10 10
Pennsylvanian system:
Breathitt formation:
Slate 18 28
Sand; water, 2 bailers per hr at 32 ftiiceeecsrssccrescesasses 34 62
Slate 18 80
Sand; water, hole full at 103 ft, 23 103
Slate 12 115
Sand 31 146
Slate 1 153
Coal 2 155
Slate, 50 205
Sand 47 252
Slate; gas, show at 294 ft 149 401
Lee formation: Sand water, hole full at 560 fteescercssesess 219 620 |Complete rec-
ord not given
here, Total
depth 819 ft,
Well 8250-3740-33
Type of record: Driller’s log of test well,
Altitude of land surface: 800 ft above mean sea level.
Quaternary system: Soil 14 14
Pennsylvanian system;
Breathitt formation:
Slate, 26 40
Sand; water, fresh, 1 bailer per hr at 45 ftiveseecrssecsnas 10 50
Slate, 21 71
Coal 2 3
Sand; water, fresh, hole full from 75 to 80 ftuceeeseassee 34 107
Slate 33 140
Coal 3 143
Sand, 45 188
Slate [ 194
Sand 16 210
Slate 36 246
Sand 52 298
Slate, 1 369
Sand 25 394
Slate. 41 435
Lee formation: Salt sand (of drillers)sieesesseseesercsscscseseed 117 552 | Complete rec-
ord not given
here, Total
depth 937 ft,
Well 8250-3740-35
Type of record: Driller’s log of gas well,
Altitude of land surface: 728 ft above mean sea level,
Quaternary system: Surficial material (of drillers)secseececes 10 10
Pennsylvanian system;
Breathitt formation:
Coal 2 12
Slate 10 22
Coal 3 25
Slate 4 29
Sand; water, hole full at 44 ft, 23 52
Slate, 8 60
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Logs of wells and test borings in the Prestonsburg quadrangle, Kentucky— Continued
Well 8250-3740-35— (_Zcmﬁnued

Thickness | Depth
Formation (feet) (feet) Remarks
Pennsylvanian system-~Continued
Breathitt formation——Continued
Sand. 15 75
Slate 27 102
Coal 2 104
Slate 3 107
Coal 3 110
Slate 15 125
Coal 2 127
Sand 28 155
Slate 16 170
Sand, broken 10 180
Slate, 60 240
Sand, broken 10 250
Slate. 28 278
Lee formation: Sand; water, 2 bailers per hr at 440 fte,.,.d] 222 500 |Complete rec~
ord not given
here, Total
depth 714ft.
Well 8250-3740-36
Type of record; Driller’s log of gas well.
Altitude of land swface: 780 ft above mean sea level.
Quaternary system:
Alluvium: Surficial material (of drillers)uceeeececesssoceserces 33 33
Pennsylvanian system;
Breathitt formation:
Sand; water, hole full at 38 ft 7 40
Slate. 25 85
Sand “evsees 10 5
Slate and shells 40 115
Sand, 68 183
Shale, sandy, 32 215
Slate and shells, 80 295
Lime 17 312
Lee formation: Sand; gas, show at 325 ft; water, hole full
at 440 ft 213 525 |Complete rec~

ord not given
here, Total

depth 770 ft,
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Measured sections in the Prestonsburg quadrangle, Kentucky

Section 1 located at hill north of Prestonsburg along U. S. Highway 23. Measured from near
the highway bridge to the summit of the hill,

. Feet
Pennsylvanian system:
Breathitt formation:

Sandstone, light-olive-gray; fine-grained, micaceous, 2.0
Concealed, 2,4
Claystone, very pale orange; sandy; root impressions 3
Coal, black, shaly, 3
Claystone, medium-gray, iron-stained; plant impressions, 2.0
Claystone, dark-yellowish-orange, iron-stained; sandy at base; plant impressions,, 1.4
Sandstone, pale-yellowish-brown and light-brownish-gray; very fine grained;

iron-stained; micaceous; basal 2 ft massive, rest of unit weak and shaly,eeeseesse 11,7
Siltstone, light-olive-gray, iron-stained; shaly, 10,6
Sandstone, pale-yellowish-brown; very fine grained, micaceous, .3
Siltstone, pale-yellowish-brown; platy and shaly. 25
Sandstone, pale-yellowish-brown; very fine grained, micaceous, hard; weathers

to medium dark gray 10,4
Siltstone, light-olive-gray and pale-yellowish-brown; micaceous, shaly;

weathers to pale brown .8
Sandstone, pale-yellowish-brown, iron-stained; fine-grained, micaceous, hard;

weathers to medium gray, .6
Siltstone, dark gray at base, middle and upper parts light or yellowish gray; very

sandy in places, especially toward top; micaceous, shaly, very hard; cut by

high-angie coal vein, contains carbonized plant impressions, especially near 43

top o o
Coal, black, bone, white efflorescence and moderate-reddish-brown stain on

weathered surface, .15
Coal, dark-gray, bone, white efflorescence or moderate-reddish~brown stain on

weathered surface, 05
Coal, black, shaly, white efflorescence or moderate-reddish-brown stain on

weathered surface .15
Claystone, medium to very light gray, micaceous, o4
Coal, black, shaly 1
Claystone, white at top, grading downward into light brown and dark gray;

blocky; plant impressi 1.9
Sandstone, medium-~dark-gray; very fine grained, micaceous 2
Claystone, pale-yellowish-brown; shaly, very weak, top 1 ft of unit sandy,

micaceous, and contains iron nodules; unit contains coaly materialisccesessesecees 3.9
Coal, black, dark-yellowish-orange, iron oxide streaks at top. ol
Clay, light-olive-gray. 1.5
Coal, black; shaly, weak N
Clay, medium-light-gray, stained pale yellowish orange; contains plant im-

pressions’ coated with iron oxide .6

Sandstone, yellowish-gray; fine~grained; ferruginous, weathers to moderate
yellowish brown; micaceous, shaly, contains laminae of medium-dark-gray
siltstone 4,

3

Siltstone, medium-gray, sandy at top, ferruginous; weathers to pale yellowish
brown; grades laterally into grayish-orange and dusky-brown claystone...c.eeeseses
Ironstone, dark-yellowish-orange and medium=-dark-gray, concretionary.,ceessreese
Claystone, dark-gray and pale-yellowish-brown, iron-stained; blocky, soft,
contains iron nodules; parts of unit show spheroidal weathering
Ironstone, dark-yellowish-orange, contains spirifers, .
Claystone, grayish-olive-green and dark-gray, but very pale orange at top; iron-
stained, hard, but soft at top of unit; contains abundant pelecypods, brachio-
pods, and gastropods; fossils preserved as iron-stained impressions, but a few
original shells present, preservation fair; iron-stained plant fossils (stems) at

[}
« Y
wo wn (2]

base of unit, 6.6
Clay, pale-yellowish-orange and dark-yellowish-orange, iron-stained, sandy,
micaceous,.., A

Sandstone. moderate-yellowish-brown, iron-stained; fine to very fine grained,
micaceous, weak; weathers from olive gray to light 0live grayeeeiesscassscscosass 3.3
Claystone, pale-yellowish-brown and yellowish-gray; silty at top and base,

micaceous; contains carbonized plant impressions, not well exposed..cesesessecces 9.1
Sandstone, moderate -yellowish-brown, iron-stained; fine-grained, micaceous,
massive 12,0

Claystone, moderate-yellowish-brown and medium-light-gray, stained grayish
orange to dark yellowish orange with iton oxide; silty at top of unit; contains
carbonized plant impressi 4.8
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Measured sections in the Prestonsburg quadrangle, Kentucky— Continued

Pennsylvanian system—Continued Foet
Breathitt formation—Continued

Sandstone, medium-dark-gray, iron-stained; very fine grained, micaceous,

weak, contains small iron oxide concretions, most of which range from

one-eighth to one-~fourth inch in diameter, 3
Claystone, medium-dark-gray, iron oxide stain; micaceous, shaly, weak;

weathers to light gray 1.7
Coal, black; brittle, fractured, 9
Clay, light-gray, stained pale yellowish orange and moderate reddish brown with

iron oxide; contains carbonized plant fragments .6
Concealed 30.2
Sandstone, pale-yellowish-orange and very light gray; fine-grained, micaceous, a4

weak, o
Claystone, pale-yellowish-brown; sandy and micaceous at top; abundant im-

pressions of Calamites 1.2
Sandstone, moderate-yellowish-brown; fine-grained, micaceous, massive..eeesese 4,6
Clay, dark-gray to grayish-black, with orange stain; thins to fraction of an inch, .1
Coal, black, blocky 1
Clay, olive-gray, thins to fraction of an inch .1
Coal, black, blocky 2
Coal, black, weak, friable 2
Mudstone, medium-, dark-, and brownish-gray; ranges from 0,1 to 0.4 ft in

thickness, 3.
Coal, black, fractured o7
Claystone, greenish-gray; contains carbonized plant impressions; lower part of

unit not well exposed, consists of greenish=gray and dark-gray mudstone.ieseeses 4.1
Sandstone, yellowwh- and light- gray; fine~grained, micaceous, friable in

places; upper part in beds one-half to 2 ft thick; lower part massive cross=

laminated 19.6
Siltstone, medium-gray; contains iron nodules averaging one-half mch in

diameter; breaks into curved plates; grades downward into pinkish-white and

light-olive ~gray fine-grained sandstone 8.8
Coal, black; rotten; white efflorescence 1.1
Claystone, medium dark gray at top, grading downward into pale yellowish

brown; middle of unit sandy, lower part silty; micaceous; contains plant im-

pressions and brown lignite layer three~-fourths inch thick N
Sandstone, yellowish-gray; medium-grained, massive; carbonized plant im-

pressions at top of unit, 6.6
Siltstone, light-olive-gray; micaceous, platy; grades downward into pale-

yellowish-brown very fine grained sandstone 12,0

Sandstone, moderate -ye].lomsh-brown to light and very light gray; fine-grained,

cross-laminated, massive; base of unit contains ironstone conglomerate,.seceses 114
Claystone, pale~yellowish-brown; micaceous, soft; cut out in some placeS.eeeasese Jd
Mudstone, dark-gray; micaceous, very fissile; partings stained with iron oxide:

contains coal veinlets less than 1 inch thick; numerous plant impressions; white

and orange efflorescence on weathered surface; ranges in thickness from a

fraction of an inch to 3,2 ft 3.2
Coal, black; fractyred, with seepage of “sulfur water”; yellow efflorescence on

weathered surface .8
Clay, very light gray; forms parting in coal o1
Coal, black; fractured; yellow efflorescence on we2thered surface. .

Claystone, yellowish- and olive-gray; some parts silty, iron oxide concretions;

contains abundant plant impressions coated with carbon or iron oxXide.eecseecscsece 2,0
Sandstone, pale-yellowish-brown, yellowish-gray, and very light gray; medium-

to fme-gramed micaceous; iron oxide concretions 1 to 2 inches in diameter in

upper part of unit; cross~-laminated, massive in lower part, becoming thin-

bedded and platey toward top; contains lenses of grayish-orange medium-

grained sandstone 41,6
Siltstone, pale-yellowish-brown and very light gray; sandy, migaceous, shaly

and platy, fragments of carbonaceous matter and coal veinlets; contains thin

iron~-stained bands parallel to beddmg, pencil fractures, spheroidal weathering,. 27.0

Coal, black; fracture faces stained with iron oxide .8
Claystone, medium-light-gray, stained yellow and orange with iron oxide;
contains carbonaceous material .2

Sandstone, dark-yellowish-orange, white, and very light gray; medium-grained,
micaceous, ferruginous; coal veinlets less than 1 inch thick, some parallel to
cross-lamination; contains bands and streaks of iron oxide, 1 inch or less,
parallel to bedding or adjacent to fractures; small nodules or pebbles of iron
oxide an inch or less in diameter near base; cross-laminated, massive; near~
vertical fractures with ground-water seepage; forms cliff in old quarry; weathers
to dark yellowish brown. 21.0
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Measured sections in the Prestonsburg quadrangle, Kentucky— Continued

Feet
Pennsylvanian system—Continued
Breathitt formation—Continued
Coal, black; fractured, weathered surface with yellow stains or white efflores -
cence; yields ground water as spring. 2.2
Claystone, medium-gray, stained moderate brown w1th iron oxide; carbonized
plant impressions, not well exposed .8

Siltstone, medium-dark-gray and moderate-~yellowish brown; micaceous, platy
and shaly, some parts limy; contains large nodule of limy sandstone and some
yellowish-gray fine-grained sandstone 26,9
Sandstone, pale-yellowish-brown and very light gray; medium-grained, mica-
ceous; thin stringers of iron oxide and coal; cross-laminated, massive; contains
a few sandstone casts of Calamites and other plant fossils about 2 ft long and
covered with iron oxide; fossils 10 to 20 ft above base of unit; upper part of

unit contains lenses of dark-gray micaceous siltstone, 28,2
Siltstone, medium-dark-gray; sandy, micaceous, some parts limy; contains
laminae high in iron oxide and silty limestone concretions 29.9
Coal (Elkhorn No, 3), black; contains partings of black, weak humic material
less than an inch thick; yellow stains on weathered surface 3.9
Total 414,15

Section 2, on Middle Creek on State Highway 114, 0.6 mile southwest of the West Prestons-
burg Post Office

. Feet
Pennsylvanian system;
Breathitt formation:

Coal (Elkhorn No. 3), black; base concealed 2.6
Concealed 12,5
Sandstone, yellowish-gray; fine-grained, micaceous; not well exposed.ceessscscsssss 5.0
Siltstone, yellowish-gray, iron-stained; sandy, micaceous, shaly; most of unit

concealed, thickness estimated, . 6.5
Coal, black; poorly exposed, thickness estimated .8
Claystone, yellowish-gray, stained yellow with iron; plant impressions; grades

downward into medium-dark~-gray claystone, 10.4
Coal, black 1.5
Claystone, medium gray with yellow and reddish-brown iron stains; contains

carbonized plant impressions. 1.3
Claystone, medium-dark~gray and dark-gray; coaly in places o2
Claystone, olive gray at top, rest of unit greenish gray, stained dark yellowish

orange with iron oxide; iron nodules, abundant plant impressionS.eeceseescescecsscss 263
Sandstone, yellowish-gray and moderate-yellowish-brown, iron-stained; fine-

grained. micaceous K3
Claystone, olive gray at top, rest of unit gray; top silty, base sandy; micaceous,

blocky, contains limestone concretions 2 to 7 inches in diametersicsscseseesccessess 8.0
Sandstone, very light gray, some iron stain; fine-grained, micaceot 9.2
Siltstone, olive-gray and light-olive~gray; sandy, micaceous, platy..ceeseceseeseeseses 6.2
Claystone, medium-dark-gray; shaly, hard; contains thin iron-stained limy

layers A4
Siltstone, dark-gray; very carbonaceous, slaty, hard; weathers to light gray with

some iron oxide stains evesen 1.2
Coal, black; platy. .1
Mudstone, medium-dark-gray; base sandy, micaceous, very crumbly; catbonized

plant impressions; many ground-water seeps at top of unit 1.0
Sandstone, very light gray; fine-grained, micaceous, contains iron nodules and

coal streaks 1.8
Siltstone, medium-gray; sandy, micaceous; basal part of unit contains sandstone

layers 0,1 to 0.2 ft thick 7.4

Total 78.9
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